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PREFACE 
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The Report on Active and Planned Spacecraft and Experiments provides the 
professional community with information on current as well as planned 
spacecraft activity in a broad range of scientific disciplines. All 
scientific spacecraft (including both free-flying and Shuttle-attached 
payloads) that were active at some time during the period June 1, 1983, to 
September 30, 1984 or later, are included in the active section of this 
catalog, and those that were in an advanced planning stage or were approved as 
of approximately September 30, 1984, are included in the planned section. The 
performance information for active NASA and NASA-cooperative programs is 
based, to a large extent, on the project office status information through 
September 30, 1984. In addition, the National Space Science Data Center 
(NSSDC) has made use of information from other sources to make this report as 
accurate and up-to-date as possible. 

The cooperation of numerous scientific staff members at NSSDC in obtaining 
information and writing/updating the spacecraft and experiment descriptions 
for this report is much appreciated. The Technical Editors have received 
significant help from the following NSSDC scientific staff members: H. Kent 

Hills, Richard Horowitz, John E. Jackson, Joseph H. King, Carolyn Y. Ng, 
Raghavingar Parthasarathy, E. Howard Scott, G. Richard Stonesifer, and James 
I. Vette. Special thanks are given to Susan Carrigan and Patricia A. Ross for 
their help with the information management system, 'ftie cooperation of the 
project offices and experimenters in supplying current documentation of their 
spacecraft and experiments is gratefully acknowledged. We are particularly 
pleased with the many constructive comments and corrections we have received 
from interested users of this report. 


Norman J. Schofield, Jr. 
Technical Editor 

Ronald G. Littlefield 
Technical Editor 

Mary F. Elsen 
Publications Editor 


February 1985 
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1 . INTRODUCTION 


1 . 1 Purpose 

This report provides the professional community with information on current 
and planned spacecraft activity (including both free-flying spacecraft and 
Shuttle-attached payloads) for a broad range of scientific disciplines. By 
providing a brief description of each spacecraft and experiment as well as its 
current status, it is hoped that this document will be useful to many people 
interested in the scientific, applied, and operational uses of the data 
collected. Furthermore, for those investigators who are planning or 
coordinating future observational programs employing a number of different 
techniques such as rockets, balloons, aircraft, ships, and buoys, this document 
can provide some insight into the contributions that may be provided by 
orbiting instruments. 


1.2 Contents 

This document includes information concerning active and planned spacecraft 
and experiments. The information covers a wide range of scientific 
disciplines: astronomy, earth sciences, meteorology, planetary sciences, 

aeronomy, particles and fields, solar physics, life sciences, and material 
sciences. These spacecraft projects represent the efforts and funding of 
individual countries as well as cooperative arrangements among different 
countries. 

Descriptions of navigational and communications satellites are 
specifically not included here. Also not given are descriptions of spacecraft 
that contain only continuous radio beacons used for ionospheric studies. Many 
of these spacecraft are listed in the SPACEWARN Bulletin*. No attempt has 
been made to present information regarding classified spacecraft or 
experiments. 


1.3 Organization 

This report has two major sections which describe active and planned 
spacecraft and experiments. These two parts were generated from the National 
Space Science Data Center (NSSDC) automated information files and are each 
introduced by descriptive material. 


♦The SPACEWARN Bulletin is prepared by the Wbrld Data Center A for Rockets and 
Satellites, Code 630.2, Goddard Space Flight Center, Greenbelt, MD 20771, USA. 
It is intended to serve as an international communications mechanism for the 
rapid distribution cf information on satellites and space probes. It is 
published on behalf of the Committee on Space Research (COSPAR) by the 
International URSIGRAM and World Days Service (IUWDS), a permanent service 
of the International Scientific Radio Union in association with the 
International Astronomical Union and the International Union for Geodesy and 
Geophysics. 
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The first major part of this report. Section 2 - "Descriptions of Active 
Spacecraft and Experiments," is a listing of descriptions of all scientific 
spacecraft and experiments that were active at some time during the period 
June 1, 1983, to September 30, 1984, or later. The listing is arranged by 
spacecraft common name, and the investigations are listed under each 
spacecraft by the last name of the principal investigator, lead investigator, 
or team leader. 

The second major part. Section 3 - "Descriptions of Planned Spacecraft and 
Experiments," contains descriptions of the scientific spacecraft and 
experiments that were proposed or approved for missions as of September 30, 
1984, for which experiments or investigations have been selected, and for 
which NSSDC has at least minimal documentation. 

Sections 4 and 5 are indexes to the information presented in Sections 2 
and 3. Section 4, the "Index of Active and Planned Spacecraft and 
Experiments," is an alphabetical listing by spacecraft, including both common 
and alternate names, of all active and planned spacecraft and experiments. 
Investigations are listed under each spacecraft by the last name of the 
principal investigator, lead investigator, or team leader. This listing 
serves as an index to the location of spacecraft and experiment descriptions 
and includes launch dates and current status-of-operation data. Section 5, 
the "Investigator Name Index," is a listing, ordered by last name, of the 
scientific investigators associated with the experiments, and also gives each 
investigator's current affiliation. 

Other relevant spacecraft, experiment, and personnel information is 
presented in Appendixes A through D. Appendix A lists some scientific 
spacecraft which are relevant to the purpose of this report but which are not 
described in Sections 2 or 3. Special investigations and groups of 
investigators for some missions that could not be presented conveniently in 
Sections 2 or 3 are listed in Appendix B. Certain trords and phrases which are 
used in this report with specific meanings are defined in Appendix C. 

Appendix D is a listing of the meanings of certain abbreviations/acronyms used 
by NSSDC, a subset of which is used frequently in this document. 

1.4 Document Availability 

Upon request, NSSDC will provide copies of this report to individuals or 
organizations resident in the United States. The report is available to 
persons outside the United States through the World Data Center A for Rockets 
and Satellites (WDC-A-R&S). The official addresses for requests are printed 
on the inside front cover. 

Recipients are requested to inform potential users of the availability of 
this report. Because of continuing costs involved in publishing a document of 
this size on a periodic basis, NSSDC encourages individuals located at the 
same organization to share this document. 



1.5 Request for Additions/Corrections 

NSSDC continually strives to increase the usefulness of this report by 
improving the spacecraft and experiment descriptions and by including 
additional spacecraft and experiments as they become known to NSSDC. This 
report is conqplete and reasonably accurate concerning NASA and 
NASA- cooperative programs; however, some descriptions of other spacecraft and 
experiments may be inconqplete. It should be noted that the information 
concerning planned spacecraft and experiments is frequently general in nature 
and subject to change. 

NSSDC would welcome comments about any appropriate additions or 
corrections to this report. Recommendations regarding its overall contents 
and organization would be appreciated also. In particular, it is hoped that 
principal experimenters, project offices, and other individuals or agencies 
will cooperate in bringing such matters to NSSDC 's attention. 
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This section contains descriptions of scientific spacecraft (including 
both free-flying spacecraft and Shuttle-attached payloads) and experiments 
that were active at some time during the period from June 1, 1983, to 
September 30, 1984 or later. The descriptions are sorted first by spacecraft 
common name. Within each spacecraft listing, experiments are ordered by the 
last name of the principal investigator, lead investigator, or team leader. 

The prelaunch generic name, IMP-J, of Explorer 50 is used as its common name. 

If the common name, as used by NSSDC, is not known, the reader should refer to 
an alternate common name in the "Index of Active and Planned Spacecraft and 
Experiments" (Section 4) to obtain the cross reference to the NSSDC common 
name. 

Each spacecraft or experiment entry in this section is composed of two 
parts, a heading and a brief description. Each heading lists (1) specific 
parameters and characteristics of the spacecraft and experiments and (2) 
spacecraft and experiment personnel along with their affiliations. 

Definitions of some of the parameters found in these headings are given in 
Appendix C. 

2.1 Contents of Spacecraft Entries 

The heading for each spacecraft description in this section includes a set 
of initial orbit parameters: orbit type, epoch date, orbit period, apoapsis, 

periapsis, and inclination for the spacecraft orbit. No orbit parameters are 
listed for lander, flyby, or probe missions. In addition, the heading 
contains the spacecraft or Shuttle-attached payload weight, launch date, site, 
vehicle, common and alternate names, NSSDC ID code, sponsoring country and 
agency, spacecraft personnel, and personnel codes and affiliations. The 
personnel codes used are as follows: 

CO (general contact) 

MG (program manager) 

MM (mission manager) 

MO (mission operations manager) ^ 

MS (mission scientist) 

PC (project coordinator) 

PD (project director) 

PE (project engineer) 

PM (project manager) 

PS (project scientist) 

SC (program scientist) 

TD (technical director) 

This terminology is standard for NASA missions; the equivalent functions for 
the missions of other countries or agencies have been given the same position 
names, T^ie spacecraft or Shuttle-attached payload brief description is 
immediately below each heading. 
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2.2 Contents of Experiment Entries 

Each experiment entry heading includes the experiment name, the NSSDC ID 
code, the investigative program, the investigation discipline, and the names, 
titles, and affiliations or locations of the investigators associated with the 
experiment. The experiment brief description is immediately below each 
experiment entry heading. 

The titles for experiment investigators commonly used in this report 
include the following: 

PI (principal investigator) 

LI (lead investigator) 

TL (team leader) 

Cl (co-investigator) 

01 (other investigator) 

TM (team members) 


Other investigator titles such as deputy team leader (DT), experiment manager 
(EM), experiment scientist (ES), or general contact (CO) may also be used. 


Each experiment is assigned an investigative program category. For 
NASA- sponsored investigations these program categories include one of the 
following NASA Headquarters division codes: 


CODE EB 
CODE EC 
CODE EE 
CODE EL 
CODE EN 
CODE EZ 
CODE RS 


(Life Sciences) 
(Communications) 

(Earth Science & Applications) 
(Solar System Exploration) 
(Materials Processing) 
(Astrophysics) 

(Space Systems) 


The addition of "/CO-OP" to any code indicates a cooperative effort 
between NASA and another agency or country. 


2.3 Active Spacecraft and Experiment Descriptions 

A free-flying spacecraft is included in the active section of this report 
if it had a status of "normal" or "partial" and a data acquisition rate of 
"standard" or "substandard" for any period of time since June 1, 1983. 
Experiments that meet these same criteria also are included. Scientific 
Shuttle-attached payloads which were launched and returned to earth with the 
Shuttle during this same time period are included in the active section of 
this report and treated in a manner similar to free-flying spacecraft. 

Active spacecraft with only passive experiments, such as laser reflectors 
or those used only in upper atmospheric drag observations, are not included in 
this section, but are listed in Appendix A. 
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PARTICLES ANO flCLDS 

magnetospheaic PhtSKS 

PCASONMl 


PI - P.A. 

hIGBIE 

LOS 

alamos 

NAT 

lab 

01 - A* 0# 

■Elian 

LOS 

* *- 

NAT 

LAm 

01 • D.N* 

BARE* 

LOS 

ALAMOS 

NAT 

LA* 


H A It f OESCAIPTION 

THx* onor got 1 c oartlclo det-ctor consisted of four 
solid-state detector unite to measure electron, proton* and 
a Ipha-oar 1 1c lo populations. Tho lo*-*"rfg» electron (LEEt unit 
■ aa *aoe with five at pa rate elements* each with a 5-deg 
half-angle collimator (-ACM thoao dotoctora viewed at P dog* 
plua ana etnue 30 dog* and plue arc atnua AO etc latitude 
relative to tho apacocraft equatorial olano* Tho LEE "oaaurod 
electrons above eeven throahold energies ranging fro* 30 to 300 
keV. The high-energy electron unit consisted of one detector 
■1th an P-oeg hac l flusoa above seven threshold onerotoa 
ranging fro* 0*2 to 2*0 **ev wore "osauroo* The low-energy 
proton unit conalated of a single detector « 1 th « guard 
ac 1n| 1 ll at or * a 5-deg hoc* and discrim trator* for II throahele 
onorgtoa ranging fro* 50 to 500 kev. The high-energy proton 
(hEP) unit Mas a t hr oo-o loaont telescope with « guard 
a c Int 1 1 1 at or and a 15-dog -AC that measured protons •Ithtn it 
energy Intervals ranging fro* 0*3 to 150 HoV. On co**ang* the 
nfP could *oaiuro alpha particles In 1A energy Intervals 
ranging fro* 1*2 to AOP HoV. This Instrument had a faat-t1*o 
• ode for oloctrona* 




SPACCCAAPT COMMON name- AMPTE/CCC 

AlTEANATE NAMES- AMPTC/C-AAGC C0«P r,p L# Ch*PGC COMPOSITION I*PL 
CCE* 151*5 

NSSOC 10- M-0BPA 

LAUNCH 0ATC- 0A/1A/AA WEIGHT- 2*2. *0 

LAUNCH SITE- KENNEDY SPACE CCNTC"# - NI T E C STATES 

LAUNCH VEHICLE- DELTA 

SPONSOAIN6 COuNTAV/AGENC T 

UNITED STATES NASA-OSSA 

CABIT PAASMf TE AS 

OAdIT TTPE- GEOCENTAIC EPOCH DATE- 

0A«IT Pf A ICO- *30. MIN INCLINATION- 5.0 CEG 

PEMIAPS1S- 550. «m alt APPAPSIS- *5*00* ®h ALT 

PC ASONNEL 


INVESTIGATION 01 SC I PL I NC ( S » 
SPACE PLASMAS 

M4&NCT0SP-CA!: P-tSICS 

PAATJCLCS ANO * 1 Cl OS 


P t A50NNC L 


LI 

• G. 

gloccrlea 

u 0 f MAAyia *0 

01 

- r.M. 

IPtvlC- 

j 0A HAAVLAN0 

01 

- 0* 

HAMILTON 

u Of HaaytANO 

01 

• w* 

SluDEMANN 

MP!- AEP0N0H* 

01 

• B. 

W ILAEN 

•p I -ACA0N0MT 

01 

- G. 

rACHSEA 

“A 1-AE AONO-y 

0! 

• OvA* 

-ovestaot 

HP I-lRTPATEAa PHtS 

• AIEP 

0CSCAIPTI0N 



The Inatrgwent corslstoo of on entrance coll1*ator eng 
elec t rust at 1c analyser section followed by a t 1 vo-of • flight ana 
total -energy-measurement section floating at a 30kv 
acceleration potential* The energy range covered wet fro- I To 
300 kev/0* with a geometric factor of ?*!-3 aa c«-*r and 
32-sector angular resolution* Energy resolution .as • to lit* 
and all Charge states and Isotopes of h one He* the charge 
itatea of Li* and the major ele*enta and charge states up to 
and Including fe were resolved* 

AMPTC/CCE* -CENTIAt - — 

INVESTIGATION NAME* MEDIUM ENCAGV PAATICLC ANALYTEA tMfP*| 

NSSCC to- AA-OAPA-0? INVESTIGATIVE PA PGA AM 

C00E EE# SCITNCE 

INVESTIGATION 9IS;|PLINC(S> 
PAATICLES ANO UllOS 
MAGNCTOSPHfA IC PntSICS 
SPACE PI ASM*s 

PCASONNCL 


Ll 

- A.W. 

MCE NT 1AC 

AP PL ICC 

PHYSICS 

LAB 

»| 

- |#A* 

RAJHIGIS 

APPLIED 

p-Tsirs 

LAW 

D i 

• A* 1 * V 

• LUl 

appl ICO 

P-TSICS 

LAP 

' 1 

- E.P. 

RE ATM 

AP PL ICC 

PHYSICS 

L At- 


BAIEA OESCAIPTION 

The 1n»|ru*ent consisted of a colH*ator and an electron 
sleeping «agnet followed by a 10-c* t 1*e-of -f l Ignt (TOf» 
telescope with thin foils at the front and »1d-po1nt «na a 
solid-state detector at t*e rear* Incident Ion !0* •*« 

•eaaureo fro* the front foil to the back detector and froe the 
center foil to the back cetecfnr* an* energy •«* •riaur*o In 
the back detector. the dual 10A "easureoent and very fast 

energy channel processing gave high ta Bonify to acddentol 
events* and allowed the Instrueent to *eaaure the composition 
ana spectra Of both coeaon species ana tracer tons Over a 
spec les- dependent energy range of >1C kev/nucleon to A 
MeV/nucleon* with a geometric factor of l*f-2 so c*-sr and 
32-sector angular resolution. 

A -PTC /CCC. P0TC-AA ------ — 



- M.P. 

WCJNACh 

NASA HEAOOuAATEAS 

sc 

- J.T. 

LTNCh 

NASA HtAOQuAATfAS 

. * 

- G*w* 

OuSLff 

NASA-G5 r C 

p ■ 

- «,*, 

AC JNA 

NASA-GSPC 

PI 

- S*M. 

RAIMIGIS 

appl io physics l am 


INVESTIGATION NAME- CCE - A&NE TOwt Tf ■ (***&! 

NSSOC ID- 0 a A I- 05 INVESTIGATIVE paoGAsm 

CODE EC . SriCNIf 


INVEST IGA. ION D!«C IPL INE (S » 
PAATICLf S ANO ' iriPS 
MAGNE TOSP-EA IC AhvSICS 

space plasma* 


PERSONNEL 

LI - T.A. PO TERRA 
01 - M.H. AC UM 

BRIEF DESCRIPTION 


ranges (fro* plus <no minus lb nT to plus and minus 65*536 nT) 
■1th resolution commensurate with a 13-bit A/0 converter* and 
was read out at 6*6 vector sa«oles/s* The slgislt fro* two 
tensors (one parallel to the spin ails ano one orthogonal) Here 
also feo Into 5-50 hi oanepats channels that were read out 
every 5 t* 


applied physics lab 

MG 

. 

M. 

0TTIR6EIN 

BMFT 


NASA-QS*: 

PM 

• 

U* 

JONClCXT 

DFVL* 



PM 

• 

B. 

mauslcr 

MPI-CMTRATIRR 

PHYS 


PS 

• 

G. 

PASCHMANN 

mpi-cmtratcrr 

PHYS 

a trlailal fluigate magnetometer 
It had seven automatically Swltchaole 

PI 

“ 

G. 

hACRCNOCL 

MPI-CXTRATERR 

PHYS 


AMPTE/CCE. SCARF- 


INVESTIGATION NA*E- PLASMA WAVE EXPERIMENT (PwE) 


NSSDC ID- 8A-0BBA-0* 


PERSONNEL 
LI - F.L. 


INVESTIGATIVE PROGRAM 
CDOE t C » SCIENCE 

INVESTIGATION 0 1 SC I PL I NC ( S) 
SPACE PLASMAS 
MAGNETOSPHER IC PHYSICS 
PARTICLES ANO HELDS 


TRw SYSTEMS GROUP 


BRIEF DESCRIPTION 

The Instrument consisted of a oalanced electric dlpo'e 
■1th an effective length of 70 e« anc sla oanooass channels 
covering the range fro* 5 Hi to 178 kn |« The highest five 
channels were sampled every 0*6 s and the lowest (5-50 hi > 
channel was sampled every 20 t* The Instrument was the flight 
toare of the Pioneer Venus Electric Field Detector* with two 
aooltlonal filters added* 


AMPTE/CCE. SMELLEY- 


INVCSTIGATION NAME- «0T »LAS“A COMPOSITION EXPERIMENT (hPCE) 


NSSDC ID- M-08BA-01 


PERSONNEL 

LI - E.G. SHELLEY 
01 - R.D. SHARP 
01 - R.G. JOHNSON 
01 - w.K* PETERSON 


01 - h.R. ROSENBAuER 


01 - P • A • 
OX - M. 

01 - J. 

01 - A* G* 
01 - D.T. 
01 - D.M. 


EBERHARDT 

ealsiger 

GEISS 

GHIELMETTI 

YOUNG 

KLUMPAR 


INVESTIGATIVE PRC .RAM 
CODE EE/CO-OP. SCIENCE 

INVESTIGATION D I SC I PL I NE ( S > 
SPACE PLASMAS 
MAGNETOSPhERIC physics 


LO CM heed FALO alto 
LOCKHEE r ALO ALTO 
of. OF SCilTECH POLICY 
LOCKHEED PALO ALTO 
WPI-E»TRATCRR PhYS 
"PI-AERONOMY 
U OF BERNE 
U OF BERNE 
U OF BERNE 
U OF BERNE 
LOS Alamos nat lab 
U Of TEKAS. DALLAS 


BRIEF DESCRIPTION 

This Instrument consisted of an entrance collimator and 
retarding potential analyier, a curveo-plate electrostatic 
energy analyier* and a combined elec trost at Ic-magnet 1c mass 
analyier In series* The energy range covered was aoor di laatel y 
0 to 17 keV/3* with a geometric factor ranging from 0*01 to 
0*05 sa cm-sr* an energy resolution from 6 to 60S* and a M/0 
resolution of 101* This Instrument cleanly seoarated Li* and 
ba* tracer Ions from the background* It was nearly Identical 
to one flown on DC 1 by the same group of Inves t (gat ors • An 
additional set of eight spectrometers containing permanent 
bending magnets and channeltrons measured electrons In eight 
channels fro* 50 eV to 25 kev* 


SPACECRAFT COMMON NAME- AMPTC/IRM 

ALTERNATE NAMES- ION RELEASE “0DULE* AMPTC/ION RELEASE "00ULE 
IRM* 15200 

nssoc id- BR-ceee 

LAUNCH DATE- O0/16/8R WEIGHT- 705. K6 

LAUNCH SITE- KENNEDY SPACE CENTE". UNITE0 STATES 
LAUNCH VEHICLE- DELTA 392* 

SPONSORING COUNTRY/AGENCY 

FED REP OF GERMAN* BMFT 

ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH 0AT£- 

0RBIT PERIOD- 2b 3 0 ■ MIN INCLINATION- 28.7 DEG 

PERIAPSIS- 550. KM alt AP0APSIS- 112R00. KM ALT 


ORIGINAL PACE 15 
0F P0 °R quality 


BRIEF DESCRIPTION 

The AMPTE (Active Magnetospherl c Particle Tracer 
Esplorera) mission was designed to study the access of 
•oler-wlnd Ions to the magnetosphere* the convective-diffusive 
transport §nd energliatlon of magnetoephert c particles* and the 
Interactions of plasmas In space* The program consisted of 
three spacecraft: the CCE* which messured In the magnetosphere 
the Ions released by the !>M| the IRM! and tha UKS* which used 
thrusters to keep station near the IRM to provide two-point 
local measurements* The IRM provided multiple Ion releases In 
the solar wind* the magnetosheath* and the megnetotall with In 
situ diagnostics of each. The IRM spacecraft was 
spln-stabll lied st 15 rpm. Its spin ails was initially In the 
ecliptic plane* but later It was adjusted with magnetic 
torauelng to be it right angles to th« ecliptic* The power 
system was a 60-W solar array with redundant batteries* Thera 
was s redundant S-bano telemetry and telecommand system* 
Telemetry rates could be chosen between 1 and 8 kbps* For 
Injection Into the final orbit* the IRM carried Its own kick 
stage* The PI for the German AMPTE Program wet G* Haarandal* 
Th release exoerlment and the diagnostic 1 nstruaents ware each 
provided by a lead Investigator (Ll>* 


....... AMPTE/ IRM, M1USLER-— ————————— —— 

I NVE ST IGA T ION NAME- PLASMA WAVE SPECTROMETER 

NSSDC 10- 89-0886-0* INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION 01 SC I PL I NC (S ) 
MAGNETOSPHERIC PHYSICS 
PARTICLES ANO FIELOS 
SPACE PLASMAS 


LI 


B* 

MAuSLER 

MPI-CXTRATERR PHYS 

01 


R. 

TRCUMANN 

MPI-CXTRATERR PHYS 

01 


0 • A * 

GURNETT 

U 0 r I 0 w A 

01 


R .R* 

ANDERSON 

U OF IOWA 

0! 


R. 

hOLZmORTh 

U OF WASHINGTON 

01 


H # C • 

koovs 

AEROSPACE C0RP 


BRIEF DESCRIPTION 

The Instrument used a *2-m tlp-to-tlo antenna to measure 
electric fields from dc to 5 Mwy and two boom-mounted search 
coll magnetometers to measure magnetic fields from 30 Hi to 1 
Mhi. The signals were analysed by a VLF/NF lb-channel spectrum 
analyser* three vlF narrow-band swept- freaueney receivers* a 
60-channel hf stepoed-f reauency receiver* and an analog 
wlde-band receiver* 


AWPTE/IRM, MOVESTAOT- 


I NVCST 1GATICN NAME- SUPRAThERMAL IONIC CHARGE ANALYZER 
( SULCICA) 


NSSDC 10- 8*- 0888-06 


PERSONNEL 
LI - 0 • K , 

01 - M. 

01 - E. 

01 - B. 


hovcstadt 

schdler 

MOEBIuS 

KLCCKER 


01 - F* M. IPAVICH 
01 - G. GLDCCKlER 


INVESTIGATIVE PROGRAM 
SCIENCE 

INVESTIGATION DI SC I PL I NE (S ) 
MAGNETOSPHfR IC PHYSICS 
PARTICLES AND FIELOS 
SPACE PLASMAS 


MPI-EmTRATERR PHYS 
WPI-£kTRATERR PHYS 
MPI-CXTRATERR PhYS 
mpi-extraterr PHYS 
U OF MARYLAN0 
U OF MARYLAND 


BRIEF DESCRIPTION 

The vain Instrument consisted of a curved plate 
electrostat 1c tntrg y-per-eha rge analyser followed by a 12 -em 
t lae-of-fllght telescope with a thin carbon frill at the front 
and a solid-state detector at the rear* which measured Ion 
velocity and residual energy* The energy-per-char ge range was 
10 to 300 keV/3* Thf mats resolution* delta m/m # ranged from 
0*25 to 0*12* The Instrument package also contained an 
electron sensor for the energy range 35 to 220 keV* provided by 
University of California* Berkeley* 


....... ampte/IRM, luehr---— — — 

INVESTIGATION NAME- MAGNETOMETER 


NSSDC ID- 8A-0BRB-02 


INVEST IGAT IV E PRDGR Aw 
SCIENCE 

INVESTIGATION 01 SC I PL 1 NC ( S ) 
MAGNETOSPHERIC PHYSICS 
PARTICLES ANO FIELDS 




!(*Y 


M l 


PERSONNEL 


LI 

- H. 

LUEMR 

BRAUNSCHWEIG TECH U 

01 

- N. 

kloecken 

BRAUNSCHWEIG TECH U 

01 

- B* 

HAuSLER 

mpi-ektraterr pnys 

01 

- M*H 

• ACUNA 

NASA-GSFC 

BRIEF 

0ESCR 

1PTI0N 



The Instrument was 
mounted on a 2-m boom 
minus 4 microtesla, 
resolutions of 0.12 and 1 


thrae-e.ls flu.gate magnetometer 
It had tmo suit enable ranges (plus and 
and plus and minus 60 mlcroteala) mlth 
8 nT. respect Ivel y and mas read out 


at 32 • lb. 8. or a vector samoles per second, deoendlng on the 
T/M rate* Signals from each sensor Mere also fed Into four 
band oass filters with 5.3. 11. 22. and ae-M* center 
frequencies and mere read out up to tmo times per second. 


followed by tracing of the lor.s In the Inner magnetosphere by 

ccc. 

ampte/uks 


SPACECRAFT Common name- ahpTE/ukS 

ALTERNATE names- UK SJBSATELIITE. UNITED KINGDOM SU9SAT 
UK S. 15201 

NSSDC 10- 84-0 ARC 

LAUNCH DATE- 08/16/84 WEIGHT- 77* KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- DELTA 


AMPTE/IRM. PASCHHANN — 

INVESTIGATION NAME- 3-0 PLASMA A’ALYZER 

NSSDC ID- 84-0888-03 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION 0!SC!»l1NE(S) 
MAGNETOSPHERIC PhTSICS 
PARTICLES AND FIELOS 
SPACE PLASMAS 


SPONSORING COJNTRT/AGINCT 

UNITEC KINGOOM SERC 

ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 

ORBIT PERIOD- 2630. MIN INCLINATION- 28.3 DEG 

PER1APSIS- 530* KM ALT APOAPSIS- 112800* KM ALT 

PERSONNa 

PM - A.K. WAR0 RUTHERFORD APPLETON L* 

PS - C.A. BRYANT RUThERFORC APPLETON L. 


PERSONNEL 


LI 

- G* 

PASCHHANN 

NPI-EXTRATERR PHYS 

01 

- N* 

SCKDPKE 

MPI-EKTRATERR PhYS 

01 

- w. 

BAUM JOHANN 

U OF MUNSTER 

OI 

- C.W. 

CARLSON 

U OF CALIF, BERKELEY 

BRIEF 

OESCRIPT ION 

The main Instrument 

consisted of two symmetrical 


Quadrl sober leal electrostatic analysers to measure the 
three-dimensional dlst r lout Ions of electrons ano Ions, 
resoec tl eel y. over a-ol sr during every satellite spin period 
(a s>* The energy range covered «as 15 eV/0 to 30 keV/Q In 30 
channels* The angular resolution aas 22*5 oeg. Moments of the 
measured dlst r lout Ions were directly computed onpoard* An 
additional re tardl ng-potent la l analyser measured the flu* of 
electrons betmeen appro, last ely 0 and 23 eV. 

....... ampte/irm. ROSENBAUER 

INVESTIGATION name- MASS SEPARATING ion sensor (MSIS1 

NSSDC ID- 84-0888-03 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION CTSCIPIINC(S) 
MAGNETOSPHERIC PhTSICS 
PARTICLES ANO FIELDS 
SPACE PLASMAS 


BRIE» DESCRIPTION 

The AMP TE (Active Magnet ospher 1 Particle Tracer 
Eiplorers) mission .at ceslqned to study the access of 
solar-ulnd Ions to the magnetosphere, the convective-diffusive 
transoort and energisation of magnetospher * c particles, end the 
Interactions of plasmas In space* The program consisted of 
three spacecraft: the CCE. mhlch measured In the magnetosphere 
the Ions released by the IRm; the 1RM. which provided multiple 
Ion releases In the solar wind, the magnetosheath • and the 
magnetotall. with In situ diagnostics of each; and the URS* 
The UKS mas one spacecraft of the AMPTC (Active Magnetosphere 
Particle Tracer Eiperlaent) program (along with CCE and IRM) 
and sarved as a subsatelllte of the IRM spacecraft* Its 
purpose was to help distinguish between soatlal structure and 
teaporal changes In the plasma phenomena Initiated by Ion 
releases from the IRM and In the natural magnet ospher u 
envlroneent. Measured Quantltle mere similar to those of the 
IRM and Include magnetic fields, positive Ions, electrons, 
plasma waves, and aodulatlons In Ions and electrons. The 
spacecraft was so 1n-stab1lt«ed at 12 rpm ang employed S-bano 
communications. It carried a cold gas propulsion system and a 
VMF radar system for station keeping with the IRM normally at a 
distance of a few hundred kilometers* The lead Investigator 
for the UKS spacecraft was 0* A* Bryant* The spacecraft power 
supply apparently falleo on January 15. 1785* 


....... AMPTE/UKS. G0J5H— ————————— — 

INVESTIGATION NAME- PARTICLE MODULATION ANALYZER 


PERSONNEL 


LI 

- .. R. ROSENBAUER 

01 

- h . GRuENwALOT 

01 

- M. WITTE 

01 

- h. GOLDSTEIN 

BRICF 

0ESCR IPT ION 


The Inetrument const 
analyzer entrance section 
ener gy-o er -charge analyzer, 
electrostatic analyzer with s 
for masa-per-charge analysis 
appro. lost el y 0 to 12 (or 
resolution to separate the Li 
different Ion species could be 

....... AMPTE/IRM. VALENZUELA 


mp I- aerdndmt 
mpi-aeronomt 

MPI-AERONOMY 

MPI-AERDNDMV 


sted of a retardlng-potent lal 
and a toroidal electrostat 1c 
followed oy a qjadrlspner leal 
uperlmposed radial magnetic field 
The energy ranqe covered was 
24) keV/Q. with sdeauete mass 
and Ba tracer Ions* Up to eight 
analyzed simultaneously* 


INVESTIGATION NAME- ION RELEASE E .PER IMENT 

NSSDC ID- 84-088B-01 INVESTIGATIVE PROGRAM 

SCIENCE 


INVESTIGATION DISCIPLINE <S> 
MAGNETOSPHERIC PHYSICS 
SPACE PLASMAS 


PERSONNEL 



LI “ A* 

VALENZUELA 

MPI-EKTRATERR PhYS 

01 - G* 

haerenoel 

mpi-EkTRATERR Ph»S 

OI - M. 

F0EPPL 

MPI-EKTRATERR PHYS 

01 - E. 

RIEGER 

MPI-EKTwATERR PHYS 

OI - 0* 

BAUER 

MPI-EKTRATERR PHYS 


NSSDC ID- 84-088C-01 INVESTIGATIVE PR DGRA* 

SCIENCE 


INVESTIGATION 01 SC IPL I NE ( S I 
PARTICLES AND e IElDS 
MAGNETOSPHERIC PhTSICS 
SPACE PLASMAS 


PERSONNEL 

LI - «.P. 


GOUGH 


U OF SUSSEX 


BRIEF DESCRIPTION 

The Instrument 


consisted of microprocessor-control led 


counting and timing circuitry which used as Input the particle 
arrival oulsee from the electron and Ion scec t rometers on board 
the spacecraft* The Instrument co«outed autocor rel at Ion 
functions and fast Fourier transforas of the particle 
modulations resulting from wave-particle Interactions In the 
frequency range 1 m* to 1 mhi with an average frequency 
resolution of 3t* 


AMPTE/UKS, HALL- 


INVESTIGATION NAME- 3-D aCCTRON ANALYZER 

NSSDC 10- 84-088C- 02 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION DI SC IPL INE ( S > 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PhySICS 
SPACE PLASMAS 


BRIEF DESCRIPTION 


The e.perlme 

*nt ci 

onsl st 

ed of 

eight 

lithium 

and eight 

barium 

cant st ers. 

wh 1 ch 

were 

Injected 

f rom 

the IRM 

In pairs 

by 

ground 

command and 

Ignl ti 

p d 10 

minutes 

af ter 

separat 1 

on from 

the 

spacecraft* Each 

of 

t hese 

was el 

t her 

totally 

lithium 

or 

t ot a 1 1 y 

barium. A 

pair 

of Ll/Ba cent 

s t er s 

produced 

a total 

of 

2.E25/7 

.£24 L 1/Ba 

atoms i 

i reso 

ect Ively 

, wh 1 

ch were s< 

ubseauan 

tly 

lonl/ed 

by solar 

r ad 1 

at Ion. 

LI re 

lease 

t In the 

solar wind. 


which were carried out In August/Seotember. 1*84, were to be 


followed 

dawns Ide 
the 


comet release of 3s Ions In the 
a number of 8a and Li releases In 
geomagnetic tall* n situ diagnostics by IRM and UKS and 


by an artificial 
magnetosheath and 


optical observations of the clouds from the ground were 


PERSONNEL 

LI • 0*S* HALL 

01 - C.P. chaloner 


RUTHERFORD APPLETON L* 
RUTHERFORO APPLETON L* 


BRIEF DESCRIPTION 

Electron distribution functions were measured using two 
hcmlsoherlcAl electrostatic analyzers with mlcrochannel plate 
detectors* The Instrument had several operating modes* In Its 
primary aode electron Intensities were measured. In l-t 
periods. In 2a energy channels covering the range 6 eV to 23 
k eV within B angular sectors spanning 180 oeg relative to the 
spacecraft spin ails* Oata from a complete 3-s UKS spin period 
were needed to measure the t hree-d Imensl ona l distribution 


14 


function. The geometric factors of the sectors vere »1tMn th« 
rang* 3 s a to 1*0 aq mm-sr and the energy bandwidth* delta C/C* 
eas 3t • 


....... AMPTC/UKSt JOHNSTONE — ——————— 

INVESTIGATION NAME- THREE -0IMENSI0NAI ION ANAL YZE B 


SPONSORING COUNTRT/AGCNCf 

u« s. s. «. 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERI00- SBGO. MIN 
PER I APS! S- 2000* RN ALT 


SAS 


EPOCH 0ATE- OS/2 R/8 3 
INCLINATION- 51.5 OEG 
AP0AP5IS- 200000. KM ALT 


NSSOC 10- 88-088C-03 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION DISCIPLINED! 
PARTICLES AND FIELDS 
maGNETOSPhERIC PMTS1CS 
SPACE PLASMAS 

PERSONNEL 

LX - A • 0 . JOHNSTONE MULLARD S»AC£ SCI LAB 

BRIEF DESCRIPTION 

The objective of this Investigation .as to study tn* 
three-dimensional Ion distributions In the plasaa clouds. th» 
solar vlnd. the magnet oso her e. and the boundaries oet-een t*»f. 
and to Measure these dlstr Ibut Ions .Uh high time and angular 
resolutions. The Instrument consisted of a pair of 2T0-deg 
spherical electrostatic energy analyzers mlth MicroChannel 
plate detectors that measured the three- d Imens 1 ona l 

energy /charge distribution of positive Ions from 10 eV/3 to 20 
keV/G over the colar angle range 0 to 1 AO deg ultl respect to 
the spin aals of the spacecraft. A complete set of 

Measurements was obtained every 5-s soln period. 

....... ampte/uks. soutmmooo— —————————————— 


INVESTIGATION NA“E - MAGNETOMETER 


NSSOC 10- 8S-08RC-0S INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION 01 SC I PL I NE ( S > 
PARTICLES AND FIELDS 
SPACE PLASMAS 

magnetospheric physics 


PERSONNEL 

LI - O.J. SOuTmuOOD 
01 • S.N.h.COmLET 
OI - C.T. RUSSELL 


IMPERIAL college 
IMPERIAL COLLEGE 
U OF CALIF. LA 


BRIEF DESCRIPTION 

The objective of this Invest 1 gat Ion was to study the 
magnetic fields In the near-earth environment. The Instrument 
consisted of a three-eals orthogonal fluigate magnetometer ulth 
ring-core sensors. It m as a refurbished ISEE 1/2 flight spare. 
One of the tmo posslole ranges, plus and minus 25b or 8192 nT . 
could be selected by ground com.and. The accuracy of the 
Instrument uit plus or minus 1 nT oer aals In Me high range 
and plus or elnus 0.03 nT In the Iom range. 


AMPTE/UKS. MOOLLISCROFT 


INVESTIGATION NAME- PLASMA WAVE SPECTROMETER 

NSSOC 10- M-088C-05 INVESTIGATIVE PROGRAM 

SCIENCE 


PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 

BRIEF DESCRIPTION 

The swtoMatlc astronomical station 14STR0N! carried a UV 
telescope, l-ray spec t ro.tter • and strvlct systems. Its high 
•pogae permitted the Influences of the earth's radiation Celts 
ana Lymon-sloha radiation from the geocorona to be excluded 
free the aeaiuresents. Spectral recordings of stars, galailes. 
and ths night-sky osckground m# re made. 

....... ASTRQN. boyarchuk — —— ———— — — .................... 

INVESTIGATION NAME- R-RAV SPECTROMETERS 

NSSOC 10- 83-020A-02 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION DISCIPLINE IS) 
t-RAT ASTRONOMY 

PERSONNEL 

PI - A. A. BOYARCHUK CRIMEAN AST'CP-YS CBS 

BRIEF DESCRIPTION 

The i-ray spectrometer had a total area of 1780 so cm ano 
mss coaposeo of tuo detectors* Each detector conslstea of 8 
modules* had 10 oulse-helght channels In the 2- to 25-keV band* 
and had a 3-deg c r wHM! field of vlem* Total-rate oats mere 
taken every 2*28 mi and pulse-height data m ere taken every 0*3 
s* 


....... ASTROS* SEVERNY ———— — —— — ......... 

INVESTIGATION NAME- ULTRAVIOLET TELESCOPE 

NSSOC 13- 8 3-0 20 A- Cl INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION DISCIPLINE C S ! 
astronomy 
SOLAR PHYSICS 


PERSONNEL 


PI 

— A • B . 

SEVEANY 

CRIMEAN 

ASTSOPhYS 

DBS 

01 

- V • A . 

AMBARTSUMIAN 

CRIMEAN 

astrcphys 

cos 

01 

• A. A. 

BOYARCHUK 

CR 1HEAN 

astrophys 

OBS 

01 

- G.C. 

C0URTES 

CNRS-LAS 



BRIEF DESCRIPTION 

This Instrument consisted of a large ultraviolet 
telescope ana a scanning photometer* The telescope had a 
diameter of 80 cm* The photometer covered the range of 1100 to 
3500 A. 


AUREOL 3< 


INVESTIGATION 0 I SC I p L 1NC< S> 
PARTICLES AND FIELDS 
magnetospheric physics 
space plasmas 


SPACECRAFT common name- AuREOL 3 
ALTERNATE names- 12886* ARCA0 3 

AjREOwE 3* ORE OL 3 


PERSONNEL 

LI - L.J.C.W00LLISCR0FT 

01 - 0* JONES 
OI - M.P. GOUGH 
01 - P. CHRISTIANSEN 


U OF SHEFFIELD 
BRITISH ANTARCTIC SURV 
U OF SuSSE l 
U OF SuSSE ■ 


NSSOC 10- 81-0N8A 
LAUNCH 0 AT£ - 09/21/61 

launc- site- 

launch VEHICLE- UNKNOWN 


BRIEF DESCRIPTION 

The Instrument consisted of an electric dipole an tenna 
« 1 1 h 7 -m separation betueen Its sensors end a h'.gh oarmeabHIty 
core coll to measure the magnetic component of the Have field. 
The electric component *as measured up to 2 mh* and the 
magnet 1c component uo to 20 kHj, The signal processing 
eoulpment vas composed of a st epoed-f requency analyzer covering 
the range up to 130 kHi and four discrete filters vlth 101 
barxivldths covering the range up to 2 mmz. a correlator (68 
point auto! oermltted study st higher freauency resolution. 

•••••••••••••••••—•••••••A* A STRONmmmmm •••••••• •••••••••* 


SPONSORING COUNTRY/ AGENCY 

J.S.S.R. SAS 


INITIAL ORBIT PARAmETEHS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 108.2 »IN 
PER1APSIS- 380* km ALT 

PERSONNEL 

PM - M.5. CHARLES 
PS • Y • I • GALPERIN 
PS - H. REME 


WEIGHT* 1000* KG 


EPOCH CATE- 09/22/ A 1 
INCLINATION- 82.6 DEG 
ABQAPSIS- 1920. KM ALT 


CE SR 

IK! 

CE SR 


SPACECRAFT COMMON NAME- ASTRON 

ALTERNATE NAMES- 13901* AUTOMATIC STATION ASTRON 
NSSOC 10- 83-020 A 

LAUNCH 0ATE- 03/23/83 WEIGHT- KG 

LAUNCH SITE- UNKNOWN* U.S.S.R. 

LAUNCH VEHICLE- UNKNOWN 


ORIGINAL 
OF POOR 


BRIEF DESCRIPTION 

Aureol 3 vss s Soviet satellite that uas oart of the 
Intercoamoa Serlea* subset AUOS-T (automatic unlvaraal orbital 
station terrestrial studies!. The soacecraft vat launched 
Septeaber 21* 1981* In a near-polar orbit. Tha canter portion 
of the spacecraft uas a pressurized cylinder l.b • In diameter 
and 2.7 a In height. Extending from the central body and 
deoloyed after launch Mere the telemetry ana command antennas* 
the solar panels* snd sis booms holding various sensors Svay 
from th« spacecraft. Magnetic toraulng and gravity gradient 
vare utilized to achieve three-ails st «b 1 1 Izat Ion. The Z aals 
of the spacecraft *ai aimed toverd the center of the earth* the 
M ails mss the direction of the spacecraft velocity vector. 
Both oasalve and active thermal control vara used. Eight solar 


PACZ is 
QUALITY 
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panels ana 2P - v batteries provided a maximum power of 250 to* 
ana an average power of 50 to* The spacecraft carried a total 
of 1? exoertmants <4 from the USSR* 7 froa 'ranee* ana 1 done 
Jointly by 'rarer and the USSR*. The overall Objectives were 
to provide toae answers to the nuMroul questions related to 
■agnet osohere* ionosphere counting at high latitudes. The 
ohenoaena of Interest Included aurorae* aagnetosoherlc 
tubstons* origin and transport of plasmas* associated 
energies* electric currents* ana electric fields. The 
esoerlaents planned to meet these objectives Included 
•easureaents of aablent electron de r ty# electron teaoerature* 
and plasma velocity: of charged pait.cles over the range 0.1 eV 
to 255 lev* plus electrons with energies above SO keV and 
protons with energies above 500 kevl of dc electric and 
aagnetlc fields (0 to 10 "i)i of EL' and VI' waves In the range 
0.01 to lb khti of electric fields at frequencies froa 0.1 to 
16 HHU anq of auroral photoaetry at 9278 a* sRbl A* and 6300 
A. Coaaenos were either carried out In real t lae or stored on 
a weekly basts. Two 1nstru*ents were used for onboard 
processing of eiperlaental data. The correloaeter provided 
cross- correlat Ion and aut ocor relat Ion data for the aeasoreaent 
froa either the four "ukushka detectors (81-099A-01* or two 
Kukushka and two Metstchanaa (81-099A-02* detectors. The 
0MCn-2*C Instruaent provided cnooard processing of the data 
froa the ISO ' (81-099A-09) and ISO m (81-099A-10* experiments. 
Two teleaetry syste»s were used* a direct read-out systea used 
over 'rench teleaetry stations and a delayed read-out systea 
that used tape-recording and play back over the Soviet 

teleaetry stations. The routine scheduling of operations for 
the ' rench eiperlaents was Initiated weekly (on 'rldays)* 2a 
days In advance. It was coordinated through the 'rench Centre 
d'Operatlons Specialise APCAD 3 (COS a 3* and forwarded to the 
Institute for Space Research (IM)* "oscow* where It was verged 
w 1 tn t ne Input froe the Russian It was then 

returned to 'ranee for concurrence ana returned to IM 'otcow 
11 days prior to the teglnnlng of operations. The schedule was 
then finalized and distributed 5 days prior to tne beginning of 
cptrat Ions • 

AUREOL 3. BEGHh- 

INVESTIGATION NAME- ISCPROBE ( R ADI0-' RE JUE NC Y P®0BC * 


auRCOL 3* BERTHELIER 


I NVES Y IGATI ON NAME- ISO ' (ELECTRIC ' IELD PROBE) 


nssoc ID- ei-09aa-09 


INVESTIGATIVE PROGRAM 
SCIENCE 


INVESTIGATION 01 SC IPL INE (S * 
IONOSPHERES 
SPACE PLASMAS 
PARTICLES AND MELOS 


PERSONNEL 

PI - J.J. berthelicr 

01 - O.A. MOLCHANOV 


CRPE* CNRS-CNET 
I2"IRAN 


BRIE' DESCRIPTION 

The ISO ' experiment consisted of four spherical Langwulr 
probes used to aeasure the three components of the electric 
field at frequencies between 0 and 10 hi* two electric 
coaponents at frequencies between 10 hi and 16 kMi* ano two 
components at frequencies from 0.1 to 10 khi, 

AuRCOL 3* BERTHELICR— —————— 


INVESTIGATION NAME- MAC ('LUMGATE MAGNETOMETER* 


NSSOC ID- 81-099 A- 1 1 


INVEST I G AT I vE PROGRAM 
SC IE NC E 


INVESTIGATION 01 SC IPL INC (S » 
PARTICLES ANO MELOS 


PERSONNEL 

PI - J.J. BERThELIER 
OI - T.I. GALPERIN 


CRPE* CNRS-CNET 
IK I 


BRIE' DESCRIPTION 

The TRAC experiment used a three-axis fluigate 
magnetometer to measure slow fluctuations (0 to 10 h* ) of the 
local magnetic field. The Instrument has a resolution of 13 
nT. 


PSS0C 10- 81-C94A-38 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION 0 1 SC IPL 1 NE f S * 
IOhOGP"E«CS 

IONOSPHERES AND RADIO PHYSICS 
SPACE P'.ASMAS 

PERSONNEL 

PI - C. BEGhIN CNRS* CTR '0» SPECTROM 

BRIE' DESCRIPTION 

The Isoorobe t 1 n| er f erometer Se l f -Ose 1 l l at ing Probe) 
experiment was basically a system of r adl o- f reauenc y probes 
that was designed to orovloe amolent electron density* electron 
temperature and plasma velocity. The experiment used two 
identical probes* ISO 1 and ISO 2* mounted at different angles 
with resoect to the spacecraft velocity vector. The difference 
between the data from ISD 1 a**o ISO 2 was used to determine the 
velocity of the plasma. Each probe consisted of five elements 
Immersed In the plas"a. Three element* could be connected to 
an rf generator* and the other two elemerts operated as 
receiver*. Tne probes measured as a function of frequency (100 
kh| to 15 mhi > me current flowing between the various 
• t ransml t- rece 1ve“ oalrs of elements. The current eihlblted a 
share ma«1*u* at the upoer hyorld frequency from which the 
electron density could be calculated, a sharp minimum In the 
current that was a function of Oeoye length urovlded a 
measurement of t*e electron temperature. 

AUREOL 3* BERThELIER — ...... .... 

INVESTIGATION NA ** - ION MASS SPECTROMETER (CTCTI0N* 


....... AUREOL 3* BOSQuED — 

INVESTIGATION NAME- TBE SO'T PARTICLE SPECTROMETERS 


NSSDC ID- 81 — 0 99 A— 09 


PERSONNEL 

PI - J.M. B0S8JE0 
01 - h. RENE 

BRIE' DESCRIPTION 

The TBE (Very uo* Energy) spec t r ome t er s were cart of the 
Soectro package. The TBE hi spectrometer measured electrons 
ano protons In the energy range 10 ev to 1 keV* Incident at an 
angle of 20 oeg with respect to the Z ails of the satellite. 
Th# TBE 02 spectrometer measured electrons and protons In the 
energy range 10 ev to 10 keV* Incident at an angle of 160 deg 
with respect to the l axis of th* satellite. Both Instruments 
utilized electrostatic analyzers to select the energy steps. 

.... AuRECL 3* BOSQUED— 

INVESTIGATION NAME- R3BE SO'T PARTICLE SPECTROMETER 

NSSDC 10- 81 - 099 A- 05 INVESTIGATIVE PROGRAM 

SCIENCE 


INVESTIGATIVE PROGRAM 
SCIENCE 

INVESTIGATION 01 SC IPL INE ( S ) 
IONOSPHERES 
PARTICLES AND MELOS 
•AGNETDSPHERIC PmySICS 
SPACE PLASMAS 


PAUL SABATIER U 
CE S* 


NSSOC 10- 81-09%A-37 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION 01 SC IPL I NE( SI 
SPACE PLAS-AS 
PARTICLES ANO MELOS 

magnetospheric physics 

IONOSPHERES 


PERSONNEL 

pi - J.J. BERThELIER 


C*PC. CNRS-CNET 


BRIE' DESCRIPTION 

The Spectrometer 0TCTI0N (dynamlc-compotlt Ion and 
temperature of Ions) orovlded the total density* temperature 
and velocity of thermal Ions. The major Ion* ti*« and He» and 
0«* were measured s 1 *ul t aneous ly 70t of the time, and the minor 
Ions were measured 201 of the time. Theme measurement* were 
made In the direction of the satellite velocity vector. The 
remaining 101 of observation time was used to orovlde a rough 
Sweep of suprathermal Ions at Incidence angles ranging from *30 
oeg to -30 oeg In the horizontal (x-n plane of the satellite 
and ranging from «60 deg to -60 deq In the vertical plane of 
the satellite. 


INVESTIGATION 01 SC I PL INE t S I 
IONOSPHERES 

magnetospheric physics 

SPACE PLASMAS 
PARTICLES ano MELOS 


PERSONNEL 

PI - J.M. BCSOUED 
01 - H. RE*E 

BRIE' DESCRIPTION 

The ROBE Soft Particle Spectrometer was part of the 
Soectro package. It measured electrons and protons In the 250 
ev to 20 keV range Incident at two fixed angles (0 and 90 deg 
with respect to the 7 axis of the spacecraft) and also at seven 
Intermediate angles. A choice of the number of energy steps 

(8* 16* or 69) ano of Incidence angles 13* 8* or 9) was 
available by command. 

AUREOL 3* B0S3UC0 — — — — 

INVESTIGATION NAME- ENERGETIC SPECTROMETER (ION) 


PAUL SABATIEP U 

:esh 
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NSSOC 10- 91-09AA-06 


Ff BSONNCL 

PI - J.«. BOSQUED 
01 - M. RE"E 


Invest i gat i ve program 
SCIENCE 

INVESTIGATION DISCIPLINED) 
SPACE PL A SPA S 
PARTICLES ANO FIELDS 

pagnctospnepic physics 

IONOSPHERES 


PAUL SABATIER U 
CESR 


BRIEF DESCRIPTION 

The Energetic Ion Spectrometer experiment -as part of the 
Spectro package* It consisted of tuo Identical soectroae ters* 
Ion 01 and Ion 02* that could detect Ions In the range I to 32 
u* A choice of t«o aodes of operation uas available by 
coMandi a thermal code (5 to 150 eW/Q) and a supratheraal code 
(ISO eV/Q to SO k eV/Q> • Ion 01 and Ion 02 uere oriented at 
angles of 60 deg and 120 deg* respectively* ulth respect to the 
2 ails of the spacecraft* 


AuRECL 3. GALPERIN—— ———— —————— 

INVESTIGATION NAVE- KUKUSHKA SOFT PARTICLE SPEC TROPE TER 


NSSOC 10- Bl-OSkA-Ol 


PERSONNEL 

PI - V • I • GALPERIN 

01 - R.A* ROVRAZhK IN 

BRIEF DESCRIPTION 

The «ukushka sc 

detectors ana tuo ele 


INVESTIGATIVE PROGRAM 
SCIENCE 

INVESTIGATION OISCIPLINE(S) 
NAGNLTOSPHERIC PhYSICS 
SPACE PLASMAS 
PARTICLES ANO FIELDS 


I K I 
IKI 


IS keV* These detectors were aimed at an angle of 75 deg 
respect to the 2 axis of the spacecraft* 


AuREOL 3* GALPERIN- — - ... 

INVESTIGATION NA*E- PIETSTChANKA PARTICLE $PC C TRO*E TER 

NSSDC ID- 81-09AA-02 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION DISCIPLINE (SI 
CAGNETOSPhER IC PHYSICS 
PARTICLES AND FIELOS 


PERSONNEL 

PI - Y.I. GALPERIN 
01 - R.A. KOVRAJHXIN 


IKI 

IKI 


BRIEF DESCRIPTION 

The Pletstchanka spectrometer xeatureo electrons and 
protons In the energy range RQ keV to 2S5 keV* This 
Intermediate energy range -as measured In five energy oands* 
(his spectrometer uas aimed at an angle of 30 deg vlth respect 
to the 2 axis of the spacecraft* 


AuREOL 3* GALPERIN — 

INVESTIGATION NAME- FON ENERGETIC PARTICLE DE TECTOR 

NSSDC ID- B1-09AA-Q3 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION DISCIPLINE (S) 

magnetospheric physics 
SPACE PLASMAS 
PARTICLES ANO FIELDS 


PERSONNEL 

PI - T.l . 
01 - R.A* 


GALPERIN 
KOVRAZmK in 


IKI 

IKI 


BRIEF DESCRIPTION 

The FON detector consisted of tuo Geiger counters that 
measured electrons ulth energies greater than AO keV and 
orotons ulth energies greater than 330 keV* and that uere aimed 
at 2C and 90 cieg ulth respect to the 2 axis of th» spacecraft* 


....... AUREOL it GLASTSMEV— ........ 

INVESTIGATION NA-E- ALTAIR (AURORAL PHOTOMETRY) 

NS6DC ID- B1-09AA-12 INVESTIGATIVE PROGRAM 

SCIENCE 


INVESTIGATION 01 SC I PL I NE ( S I 
aeronomy 

ATMOSPHERIC PHYSICS 

ORIGINAL PAGE 'q 

0F POOR QUA—- 


PERSONNEL 

PI - V • A * 

01 - I. 


GLASTGHEV 
MULl ARCPIF 


BRIEF DESCRIPTION 
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....... AUREOL 3, IEFEUVRE— 

INVESTIGATION NAME- TSD “ (MAGNETIC FIELD Ph03£> 

NSSOC ID- 81-09AA-10 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION DI SC IPL INE ( S > 
MAGNETOSPHERIC PHYSICS 
PARTICLES AND FIELDS 


PERSONNEL 

PI - F. LEFEUVRE 
01 - 0 • A * MOLCHANOV 


CNRS, CTR FOR SPECTROM 
1 2 MI R AN 


BRIEF DESCRIPTION 

The ISO M experiment xeatureo the three components of the 
magnetic field at frequencies betueen 10 H* and 16 kMi* 


BhASKARA • 


SPACECRAFT COMMON NAME- BhASKARA 
ALTERNATE NA-ES- SEO* 11392 



NSSDC I 

D- 7R-051A 

on 

LAUNCH 

DATE- 06/07/79 

1c 

L AUNCH 

SITE- KAPUSTIN TAR 

to 

LAUNCH 

VEHICLE- INTPC0S 

th 

SPONSOR 

ING COJNTRY /AGENC Y 


HEIGHT- AAA. KG 


I NO I A 
U*S*S *R • 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERI00- 93*2 
PERIAPSIS- 312* km alT 


IS*0 

I NT ER CCS 


EPOCH DATE- 06/07/79 
INCLINATION- 50.7 DEG 
APOAPSIS- 337. KM ALT 


PERSONNEL 



MG 

- u*R* 

RAO 

ISR0 SATELLITE CENTER 

PD 

- K. 

KASTUR IR ANG AN 

isro satellite center 

PS 

- D.P.N 

• calla 

SPACE APPLICATIONS CTR 

PS 

- G. 

JOSEPH 

SPACE APPLICATIONS CTR 

BRIEF 

DESCRIPTION 



Bhaskara* the second Indian satellite* uas launched as 
oart of the sa ♦ el 1 1 te-f or -ear fh-observat 1 om f SEO) program. It 
uas placed In orbit by a Soviet vehicle launched from a 
cosmodrome In the u*S*S*R* The main objectives uere to conduct 
earth observation etoerlments for applications related to 
hydrology* forestry* and geology using a tuo-band TV camera 
system* and to conduct ocean-sur f ac e studies using a 
tuo-f reQuency satellite mlcrovave radiometer (SAPID system. 
Secondary objectives uere to test engineering and data 
processing systems* to collect limited meteorological data from 
remote platforms* and to conduct scientific Investigations In 
K-ray astronomy. Phaskara uas a 26-faceo ouas 1 -sphe rl cal 
polyhedron. It had a height of 1*66 m* and a diameter of 1*55 
m. The satellite uas named after the tuo "Bhtskaracharyas** 
ast ronomer-mathemat Idans of ancient India* 


....... BhASKARA* CAL. A— — - — ............... 

INVESTIGATION N AM£- SATELLITE MlCROwAvE RADIOMETER (SAMIR) 

NSSDC ID- 79-031 A- 01 INVESTIGATIVE PROGRAM 

APPLICAT IONS 

INVESTIGATION DISCIPLINED) 
EARTH RESOURCES SURVET 


PERSONNEL 

PI - O.P.N.CALLA 


SPACE APPLICATIONS CTR 


BRIEF DESCRIPTION 

The objectives of this Investigation uere to conduct 
studies over the Indian subcont Inent and surrounding seas using 
a 19- and 22-Ghi mlcrouave radiometric system. 


SPACECRAFT COMMON NAME- BhASKARA 2 
ALTERNATE NAMES- 12968* SAT. FOR EARTH 0?S. 
SEO 2 
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NSSOC 10* 81-119* 

LAUNCH DATE- 11/20/81 mEIGhT- Ml, HG 

LAUNCH SITE- KAPUSTIN TAR. U.S.S.R. 

LAUNCH VEHICLE- C-l 

SPONSORING COUNTRV/AGENCT 

INDIA I SR 0 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE* GEOCENTRIC 
ORBIT PERIOD- 99.2 "IN 
PERIAPSIS- 920. K" AlT 

PERSONNEL 

"G - U.R. RAO 
PO - K. kasturirangan 

PS - O.P.N.CALLA 
PS - G. JOSEPH 

BRIEF DESCRIPTION 

Bhaskara 2 • the Indian satellite* Has launched at part of 
the satellite- for-eart h-o bt er eat Ion* (SEO) program. It *aa 
placed In orbit by a Soviet vehicle launched fro* a cosmodrome 
In the U.S.S.R. The aaln objectives were to conauct earth 
observation eaperlaents for aoallcatlons related to hydrology* 
forestry* and geology using a two- Tv- camera system* and to 
conduct ocean-surface studies using a t hree-f requency satellite 
alcrouave radloaeter (SAMIR) syatea. Secondary objectives aere 
to test englntprlng ana data srocetslng systeas* and to collect 
Halted aetaorologlcal data froa reaote platforaa. BhaaAara 2 
aas a 24-faced dues 1-spherlcal polyhedron. It had a height of 
1.44 •* and a dlaaeter of 1.99 a. The satellite aas naaed 

after the tao a Bhas Aar achary as” • astronoaer-aatheaat Iclani of 
ancient India. 

BHASKARA 2* BHANDARI— — — — — — — — — — — — — — — — — 

INVESTIGATION NAME- THERMAL CONTROL COATING 

NSSDC ID- 81-115A-0* INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION 0 1 SC IPL I NE ( S ) 
TECHNOLOGY 

PERSONNEL 

PI - O.R. BHANDARI I SR 0 SATELLITE CCNTER 

BRIEF DESCRIPTION 

Th 1 » Investigation studied an Indigenously developed 
thermal control coating for use In space. 

BhASRARA 2* CALL* 


EPOCH 0ATE- 11/20/81 
INCLINATION- 90.4 DEG 
APOAPSIS- 9A2. KM ALT 


1 SRC SATELLITE CENTER 
ISRO SATELLITE CENTER 
SPACE APPlICATI ONS C TP 
SPACE APPLICATIONS CTR 


INVESTIGATION NAME- SATELLITE "ICROaAvE RADIOMETER (SA-IR) 


NSSDC 10- 81 - 1 19A-02 INVESTIGATIVE PROGRAM 

APPL ICATI0NS 

INVESTIGATION DISCIPLINE (S) 
METEOROLOGY 
OCEANOGRAPHY 

PERSONNEL 

PI - O.P.N.CALLA SPACE APPLICATIONS CTR 


BRIEF DESCRIPTION 

The objectives of this Investigation aere to conduct 
studies over the Indian subcontinent and urr ou ngln g seas using 
a 19. 39- • 22.239- and 31.C-GMf alcrouave radloaetrlc sySte*. 
The systea Monitored the changes In -Icroaave radiation from 
the sea surface* yielding information on the sea state and the 
sea surface teaperature. 


....... BHASKARA 2* JOSEPH----——-——-—-—--—--—-— — ----- 

INVESTIGATION NAME- DUAL TV C*M£Ra 

NSS0C 10- 81-1 ISA-01 investigative program 

APPLICATIONS 

INVESTIGATION OISCIPLIN(IS) 

EARTH RESOURCES SjRVCT 

PERSONNEL 

PI - 6. JOSEPH SPACE APPLICATIONS CTR 

BRIEF DESCRIPTION 

Tha eajactlves af this Invest 1 gat Ian aere ta conduct 
earth aboarettlan studies for aoollcatlRna rotated to 
hydrology* forestry* and gaalogy using tea taleeltlan caaergs 
ooerat Ing In elalble (0.9A-0.44 micrometer) and near-inf rartd 
(0.79-0.8* alcroaeter) aavelengthg. Each picture fraae had an 
area of 329 ■ 329 la* alfh a resolution of 1 la. 

....... RhASKARA 2* KARAT ....................... 

INVESTIGATION NAME- 0ATA COLLECTION PLATFORM 


NSSDC ID- 81-115A-09 


PERSONNEL 

PI - O.S. KAMAT 
01 - S. PAL 

BRIEF DESCRIPTION 

Thl* Investigation ae» designed to collect meteor ologl cal 
data froa reaotely located olat forms. 

------- BHASKARA 2* MATHUR— ———— — — ————————— 

INVESTIGATION NAME- SOLAR CELL 

NSSDC 10- 81-115 A- 03 INVESTIGATIVE PROGRAM 

APPLICAT IONS 

INVESTIGATION 01 SCI PL I NE ( S ) 
TECHNOLOGY 

PERSONNEL 

PI - R.S. matmuR ISRO SATELLITE CENTER 

BRIEF DESCRIPTION 

Thl* Investigation studied Indigenously developed solar 
celts for use In space. 


INVESTIGATIVE PROGRAM 
APPLICATIONS 

INVESTIGATION D! SC I PL INE I S ) 
METE CROLOGY 
COMMUNICATIONS 


SPACE APPLICATIONS CTR 

ISRO satellite center 


OMSP 50-2/ 


SPACECRAFT COMMON NAME- DMSP 5D-2/F 6 

alternate NA«ES- DMSP Bl OC k 50-2. dmsp-fa 
OMSP 5D-2/S4* 13734 


NSSDC ID- 82-1 1 8 A 


LAUNCH DATE- 12/21/82 HEIGHT- *48. KG 

LAUNCH SITE- VANDENBERG AFB , UNITED ST/TES 
LAUNCH VEHICLE- ATLAS E 

SPONSORING COUNTRY /AGENCY 

UNITED STATES DOO-USAF 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 101. A MIN 
PERIAPSIS- 817. KM ALT 


E°0C- DATE- 12/22/92 
INCLINATION- 98.7 OEG 
APOAPSIS- 839. KM ALT 


PERSONNEL 

«G - S. MCELROY 


US** SPACE DIVISION 


BRIEF DESCRIPTION 

OMSP 50-2/P4 h*s one of a series of meteorological 
satellites developed and operated Dy the Air force under the 
Defense Met eoro logl cal Satellite Program (OMSP). This program* 
previously knoan as DA PP (Data Acgulsltlon and Processing 
Program)* .as classified until Marc* 1973. The eojectlve of 
this orogram aas to provide global visual and Infrared 
cloudcover data and specialized environmental data to support 
Department of Oefente regulrements for operational aeather 
analysis and forecasting. Operationally* the program consisted 
of tao satellites In planred R30-km* sun-synchronous polar 
orbits* ■ 1 1 h the ascending node of one satellite In early 
morning and the other at local noon. The 4.*-m-long spacecraft 
aas divided Into four section*: (1) a precision mounting 
platform for sensors and eoufpment reaulrlng precise alignment; 
(2) an egulpment support module containing the electronics* 
reaction wheels* ang some meteorological sensors* (3) a 
react lon-control-egulpment support structure containing the 
spent third-stage rocket motor* and support Ing the ascent-phate 
react Ion-control e gulpment • and (A) a 9.29-sa-m solar cell 
panel. The spacecraft stabilization aas controlled by a 
combination flyuheel and magnetic control coll system so 
sensor* aere maintained In the desired "earth-looking* mode. 
One feature was the prec Is Ion- point Ing accuracy of the primary 
Imager to 0.01 deg* provided Dy a star sensor and an updated 
ephemerls navigation system. This alloued automatic 
geographical mapping of the digital Imagery to the neareat 
picture element. The operational llnescan system aas the 
primary data acgulsltlon system that provided real-time or 
Stored* multi-orbit* day-and-night* visual and Infrared 
Imagery. A supplementary srrsor package contained four special 
sensors: (1) an Infrared tempera ture/ humlglt y sounder* 12) a 
scanning l-ray spec t romet er * (3) an Ionospheric plasms monitor* 
and (A) s orec 1o 1 tat Ing electron/Ion spec t rometer • Either 
recorded or real-time data aere transmitted to gr ou.id-r ece 1v Ing 
sites by tao redundant S-band t ransm 1 t ter s. Recorded data aere 
read out to tracking sites located at Fairchild AF B* 
Mashlngton* and at Lorlng AF0, Maine* and relayed by SATC0M to 
Air Force Global aeather Central* Dffutt A'B* Nebraska. 
Real-time data aere read out at mobile tactical sites located 
around the aorld. a mere complete description of the satellite 
can be found In the report by 0. A. Nichols* *The defense 
meteorological satellite program*" Optical Engineering* v* 14* 
n. A* July-August 1979* 
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....... o«SP 50-2/Fbf AFGWC St AFP— ——————————— 

1 NVEST IGA T I ON NAME- OPERATIONAL L INC SCAN SYSTEM (OLS) 

NSSOC 10- 82-11RA-01 INVESTIGATIVE PROGRAM 

operational meteorological SYS 

INVESTIGATION 0 1 SC IPL I NE ( SI 
“CTEONOL 06 Y 

PERSONNEL 

PI - AF Gy C STAFF GLOBAL WEATHER CTR 

BRIEF DESCRIPTION 

The Operational Llnescan System (OLs* eat the primary 
experiment on the ONSP Block 50 ipicrcmt. The purpose of 
this nofrUent *as to provide glooal aay and night eloudeover 
observations ana cloud taaparpture •«• sur eaent s. The OLS 
employed a scanning optical telescope driven In an oscillating 
*ot Ion i tilth optical coapensatlon for laage motion* which 
resulted In near-const ant resolution throughout the sensor 
field of view* The radloveter operated In two ("light" and 
•thereat*) spectral Intervals: (1) visible and near Infrared 

iO** to 1.1 micrometers) and (2) Infrared (10*2 to 12*8 
«1c romete rs) • The radloaeter produced* with onboard 
processing* data In four nodes: LF (light fine) and TF (tneraal 
fine) data with a resolution of *56 ka* and LS (light saoothed) 
ano TS (themal snoothed) data with a resolution of 2*8 ka* 
There were four onboard recorders* each had a storage 
capability of *00 nln of both LS and TS data or 20 aln of LF 
and TF data* For direct readout to tactical sites* the 
eiperlaent -as progressed so that LF and TS data uere obtained 
at night* The Infrared data (TF and TS) covered a tesperature 
range of 190 to 310 deg * elth ar. accuracy of at best 2 deg R • 
The LS data node provided visual data through a dynaelc range 
fron full sunlight dovn to a Quarter moo n. This eooe also 
autoeatlcal ly adjusted the gain along the scan to allow useful 
data to be obtained across the teralnator* Additional 
Inforeatlon on this experiment Is contalneo In the report by 0* 
A* Nichols* "Primary optical subsystees for DMSP Block SO*" 
Optical Engineering* v* 19* n* *• July-Augjst 1975* 

....... OMSP 5D-2/F6* KOLASINSKI— - — ......... .... 

INVESTIGATION NAME- SCANNING > -RAY SPECTROMETER (SSB/A) 

NSSOC 10- 82-116A-03 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON* MONITORING 

INVESTIGATION 0 1 SC I Pl I NE ( S ) 
PARTICLES AND FIELDS 
AER0N0MY 

PERSONNEL 

PI - A* R0LASINSRI AEROSPACE C0RP 

BRIEF DESCRIPTION 

The primary objective of the scanning x-ray toed rometer * 
SSB/A* -as to carry out studies In x rays* Lyman-alpha* and 
locally mirroring electrons* The Instrument was composed of a 
high-energy and a low-energy scanning x-ray sensor* a 
Ly«an-alpha sensor* and Geiger counters for wonltorlng electron 
background. The high-energy R-ray sensor consisted of three 
CoTe crystal detectors to measure x rays In the energy ranges 
13 to 30 kev* 30 to 60 keV* 60 to 100 kev* and >100 keV* Each 
detector had an area of 1 sq c* and a l*-deg field of view* 
The low-energy x-ray sensor was a 3-ata single-wire 
orooortlonal counter containing equal amounts of argon and 
xenon* It measured the flux of x-rays In 2* logar It hoi cal ly 
spaced energy bands between 1*8 and Tfl kev* This sensor had an 
effective area of 3*7 so cm and a 5-deg (In track) by 10-deg 
( cross -t rack ) field of view* The high- and low-energy X-ray 
sensors were mounted on separate scanning heads which scanned 
across the ground track through a 110-deg arc* A complete 
1 1 wo-t o-l 1 mb scan took 10 s* The Lyman-alpha sensor detected 
prominent proton events* The two Geiger count ers measured 
electron fluxes above *0 keV and 100 keV* 

....... OMSP 3D-2/F6, ROTmuELl - — .................. 

INVESTIGATION NAME- PRECIPITATING ELECTRON/ION SPECTROMETER 
(SSJ/*) 

NSSOC ID- 82-11RA-05 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION 0 1 SC IPL I NE ( S) 
IONOSPHERES 
PARTICLES ANO FIELDS 

PERSONNEL 

p; - p.l. rothuell usaf geopmys lab 

BRIEF DESCRIPTION 

The primary purpose of the or e c 1 p 1 t at Ing electron/Ion 
spectrometer was to measure fluxes ano energies of electrons 
ano Ions precipitated Into the upper atmosphere* Particles 
were separated by an electrostatic analyter Into 20 energy 
banos from 30 eV to 30 keVI (1) 10 high-energy levels* at 
0.9*8* 1*39* 2.0** 3*03* *.*0« 6.*6* 9.*R* 13.92* 20.** and 

30.00 kev* and (2) 10 low-energy levels* at 30.0* **.0* 6*. 6* 
9*. 9* 139.2* 20*. *« 300* «*0* 6*6* and 9*8 cV. Channeltrons 
were used to count the Impinging electrons and Ions In each 
energy band with particle flux accuracies of It and energy flux 


accuracies of 3*51. 

....... OMSP 5D-2/F6* SAGALYN— ————— — — ........... 

INVESTIGATION NAME- IONOSPHERIC PLASMA MONITOR (SS1/E) 

NSSOC 10- 82-1 18 A- 0* INVESTIGATIVE PROGRAM 

operational environ* monitoring 
investigation ois:ipline(S) 

PARTICLES ANO FIELDS 
IONOSPHERES 

personnel 

PI - R.c. SAGALYN USAF JEOP^YS LAB 

BRIEF DESCRIPTION 

The Instrument consisted of one spherical (SEA) and one 
planar (PEA) electrostatic analyser* The SEA provided 
measurements of electron densities f.om 10 to 1*E6 electrons/cc 
In the temperature range from 200 to 15*000 deg K* The PEA 
measured Ion temperatures In the same range as well as the 
average Ion mass over the range 1 to 35 u* The PEA was 
oriented In the direction of the positive spacecraft velocity* 

•••••• OMSP 5D-2/F7 


SPACECRAFT COMMON NAME- C*SP 5D-2/ r 7 
ALTERNATE NAMES- OMSP BLOC* 30-2. 0MSP-F7 
OMSP 5D-2/S7 

NSSOC ID- 83-1 1 3A 

LAUNCH OATE- 11/18/83 HEIGHT - *88. KG 

LAUNCH SITE- VAN0EN8ERG AFB* UNITED STATES 
LAUNCH VEHICLE- ATLAS E 

SPONSORING COUNTR V/AGENCY 

UNITEO STATES DOD-USAF 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 101.3 "IN 
PERIAPSIS- 810. KM ALT 

PERSONNEL 

MG - S. MCELROY US AF SPACE DIVISION 

c DESCRIPTION 

OMSP 50-2/F7 was one of a series of meteorological 
ateilltes developed and operated by the Air Force under the 
Oefense Meteorological Satellite Proqram (OMSP). This program* 
previously known as OAPp (Data Acquisition and Processing 
Program)* was classified until "arch 1973. The objective of 
this proqram was to provide global visual and Infrared 
eloudeover data and specialized environmental data to suoport 
Deoartment of Oefense r eoul rement s. Operat lonal l y* the program 
consisted of two satellites In planned 830-ka* sun-synchronous 
polar orbits* with the ascending node of one satellite In early 
morning and the other one at local noon. The 6**-m-long 
spacecraft was divided Into four sections: (1) a precision 
mounting olatform for sensors and eaulpment reaulrlng precise 
alignment* (2) an equipment support module containing the 
electronics* reaction wheels* and some meteorological sensors* 
(3) a reaction control equipment support structure containing 
the third-stage roexet motor and supporting the ascent phase 
reaction control equipment; and (*) a 9*29-sq-m solar cell 
panel* The spacecraft stabilization was controlled by a 

combination flywheel and magnetic control coll system so 
sensors were maintained In the desired ■ earth-look Ing" mode* 
One feature was the precision-pointing accuracy of the primary 
Imager to 0*01 deg provided by a star sensor and an updated 
eohemerls navigation system. This allowed automatic 

geographical mapping of the digital Imagery to the nearest 
picture element. The operational llnescan system was the 
primary data acquisition system that provided real-time or 
stored* multi-orbit* day-and-night* visual and Infrared Imagery 
of the clouds. A supplement ary sensor oackaqe contained six 
special sensors: (1) a microwave temperature sounder* (2) an 

X-ray spec trometer « (3) an Ionospheric plasma monitor* (*) a 

precipitating electron/Ion spec t r omet er * (5) a magnetometer* 

and (6) a space radiation dosimeter. Either recorded or 
real-time data were transmitted to ground-receiving sites by 
two redundant S-bend transmitters. Recorded data were read out 
to tracking sites located at Fairchild AFB* Washington* and at 
Lorlng AFB* Maine* and relayed by SATCOM to Air Force Global 
weather Central* Offutt AFB* Nebraska. Real-time data were 
read out at mobile tactical sites located around the world* 
A more complete description of the satellite can be found In 
the report by 0* A* Nichols* "The defense meteorological 
satellite program." Optical Engineering* v* 1** n. *« 
July-August 1975* 

....... OMSP 5D-2/F7* AFGWC STAFF---—- — -- — -- — — — — 

INVESTIGATION NAME- OPERATIONAL LlNESCAN SYSTEM (OLS) 


ORIGINAL PAGE J3 
OF POOR QUALITY 


EPOCH DATE- 11/29/83 
INCLINATION- 98*70 OEG 
ARQAPSIS- 929. KM ALT 


NSSOC 10- B3-113A-01 INVESTIGATIVE PROGRAM 

operational meteorological svs 


OPSP 5D-2/F 7 , AOTHKELL 

INVESTIGATION NAME- PRECIPITATING ELECTRON/IDN SPE C TROPE TE R 
(SSJ/*) 




INVESTIGATION OISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 
PI - 

AFGWC STAFF 

GLOBAL WEATHER i 


BRIEF DESCRIPTION 

The Operational Llnescan System < 0 l S > mas the primary 
experiment on the OPSP Block SO spacecraft. The purpose of 
this experiment mas to provide global day ana night 
observations of cloud cover and aeasureaents of cloud top and 
sea surface temperatures and scene albedo. The OLS employed a 
scanning optical telescope driven In an oscillating motion, 
* It h optical compensation for Image motion, which resulted In 
nt ar-constant resolution throughout the sensor field of view. 
The radiometer operated In two flight" and "thermal") spectral 
Intervals! (1) visible and near Infrared (0.* to 1.1 
micrometers) and (2) Infrared <10.2 to 12.8 micrometers). The 
radiometer produced* with onboard processing* data In four 
mooes: LF (light fine) and TF (thermal fine) data with a 
resolution of .56 km, and LS (light smoothed) ana TS (thermal 
smoothed) data* with a resolution of 2. 8 km. There Mere four 
onboard recorders, and each had a storage capability of *00 min 
of both LS and TS data or 20 min of LF and TF data. For direct 
readout to tactical sites, the experiment was programmed so 
that LF and TS data were obtained at night. The Infrared data 
(TF and TS) cover a temperature range of 190 to SIC oeg * with 
an accuracy of at best 2 deg K. The LS data mode provided 
visual data through a dynamic range from full sunlight down to 
a Quarter moon. This mode also automat 1 ca 1 1 y adjusted the gain 
along the scan to allow useful data to be obtained across the 
terminator. Additional Information on this experiment Is 
contained In the report by 0. A. Nichols* "Primary optical 
subsystems for OPSP Block 50," Optical Engineering* v. la* n. 
A, July-August 1975. 

....... QMSP 50-2/F7, AFGUC STAFF 

INVESTIGATION NAPE- MICROWAVE TEPP£RATuRC SOUNDER (SS«/T) 

NSSOC 10- 83-11 3A-03 INVESTIGATIVE PROGRAP 

OPERATIONAL ENVIRON. PON'TORING 

INVESTIGATION 0 1 SC I PL I NE ( S ) 

PETEOROLOGt 

PERSONNEL 

PI - AFGwC STAFF GLOPAL M£AT»CR ctr 

BRIEF DESCRIPTION 

The microwave temperature sounder, SSP/T, was a 

seven-channel scanning radiometer which measured radiation In 
the 5- to 6-mw wavelength (50- to 60-G*«*) region, ( spe c 1 f 1 c a 1 1 y 
50.5, 53.2* 31.33, 57.9, 58.*, 58.825, and 59. A G*j > to pruvlde 
data on the vertical temperature profile from the earth’s 
surface to above 30 km. The SSP/T provided temperature 
soundings at higher altitudes and over cloudy regions 

inaccessible to an Infrared temperature and moisture sounder. 
By choosing frequencies with different absorption coefficients 
on the wing of the Oxygen absorption bang, a series Of 
weighting functions peaking at preselected altitudes was 

obtained. The radiometer scanned across the nadir track on 

seven scan positions ana two calibration positions (cold sky 
ana 300 deg *)• The dwell time for the crosstrack ana 
calibration positions was 2.7 s each. The total scan oerlod 
was 32 a. The Instrument haa an Inst ant aneous field of view of 
12 deg and scanned plus or minus 38 deg from the nadir. 

.... OPS P 5D-2/F7, AFGWC STAFF — — - — 

INVESTIGATION NAPE- SPACE RADIATION DOS 1 PE TER (SSJO 

NSSOC ID- 83-113A-0 7 INVESTIGATIVE PROGRA- 

OPERATIONAL ENVIRON. PONITORING 

INVESTIGATION 0 1 SC I PL I nE ( S ) 

particles ano fields 

PERSONNEL 

PI - AF&wC STAFF USAF GCOPHTS lAB 

brief description 

The primary purpose of the space radiation dosimeter was 
to measure the radiation dose above desired thresholds In 
silicon under aluminum shielding of four thicknesses 
representat Ive of the Block 50 OPSP spacecraft. The Instrument 
conslstea of four detectors mounted beneath hemlspher leal domes 
of different thicknesses. Each detector was a pin-diffused 

Junction silicon diode. The dosimeter directly measured the 
lonliatlon In the silicon cube cajsed by natural radiation and 
served as an el ec t r on-p roton spectrometer, thus yielding the 
Integral fluxes of energetic electrons and protons encountered 
In the orbit as a function of time. The energy thresholds for 
measured electrons by different dome sensors were 1.0, 2.5, 5.0 
and 10.0 PeV, ar d those for protons were 20* 35, 51, and 75 
PeV. The radiation dose and the energetic electron flux 
obtained In this experiment may result In an optlmliatlon of 
space radlat 1on*sh1eld1ng design to protect sensitive 

electronics components. 


NSSOC ID- 83- 1 1 3 A- 05 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. PONITORING 

INVESTIGATION CISCIPLINE(S) 
IONOSPHERES 
PARTICLES and melds 

PERSONNEL 

PI - P. L. ROThwELL USAF GEOPHTS LAB 

BRIEF DESCRIPTION 

The primary purpose of the prec Ipltat Ing electron/Ion 
spectrometer was to measure fluxes and energies of electrons 
and Ions precipitated into the upper atmosphere. Particles 
were separated by an electrostatic analyier Into 20 energy 
bands from 30 eV to 30 kev: (1) 10 high-energy levels, 0.9AR, 
1.39, 2.0*, 3.00, *.*0, 6.*6« 9.*8, 13.92, 20.** and 30.C0 keV! 
ana (2) 10 low-energy levels, 30.0, **.0, 6*.6» 9*. 9, 139.2, 
20*.*, 300, **0» 6*6, ana 9*8 eV. Channeltrons were used to 
count the Imptnqlng electrons ana Ions In each energy band with 
particle flux accuracies of It ano energy flux accuracies of 
3 »5t. 

....... OPSP 5D-2/F 7, SAGAlTK— — — - — 

INVESTIGATION NAWf- IGNCSPMMC PlASPA P0NITC* (SSI/E) 

NSSDC 10- 83-113A-0* INVESTIGATIVE PROGRAM 

OPERATIONAL ENvl»0N. MONITORING 

INVESTIGATION 01 SC IPL I NE (S ) 
IONOSPHERES 
PARTICLES AND FIELDS 

PERSONNEL 

PI - *.C. SAGALTN USAF GEOFhYS LAe 

*»RIEF DESCRIPTION 

The Instrument conslstea of one spherical (SEA) me one 
planar (PEA) e l ec t r os t at 1 c analyser. The SEA provloed 
measurements of electron densities from 10 to 1.-6 electrons/cc 
In the electron temperature range from 20C to 15,000 aeg k . 
The PEA measures Ion temperatures In the same range as well as 
the average Ion mass over the range 1 to 35 u. The PEA was 
oriented In the direction of the positive spacecraft velocity. 

....... QPSP 50- 2/ F 7, SAGALTN — — — — .................... 

INVESTIGATION NA-C- MAGNETOMETER (SSP) 

NSSOC ID- 83-11 JA-06 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION DISCIPLINED) 
pa&NETOSPhER IC PHYSICS 
PARTICLES AND MELDS 

PERSONNEL 

PI - R.C. SAGAlYN USAF GEoPhYS LAB 

BRIEF DESCRIPTION 

The primary purpose of the magnetometer experiment was to 
obtain the components of magnetic field transverse to the main 
geomagnetic flelo at high latitudes which are associated with 
auroral field-aligned currents. The Instrument consisted of 
(1) a trlaxlal fluxgate magnetometer with a fixed Z-ails sensor 
and adjustable * - and » -a « 1 » sensors ano (2) a signal processor 
lo provide data at a 15-nT resolution over the range of 0 to 
60,000 nT. 

....... 3HSP 50-2/F 7 , ShRuP — - — — 

INVESTIGATION NAPE- X-RAY DETECTOR CSSB/S) 

NSSDC ID- 83-113A-08 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. PONITORING 

INVESTIGATION 01 SC I PL 1 NE « S ) 

AER0N0PT 

PARTICLES ANO MElDS 

PERSONNEL 

PI - J. SHRUP USAF TECH APFl CTR 

BRIEF DESCRIPTION 

The primary purpose of the *-rey detector, SSR/S, was to 
detect nuclear debris from nuclear detonations. The Instrument 
consisted cf three sensors. Two of the sensors wer- arrays of 
four l-cm-qlaeet er CdTe detectors which sensed x rays In the 
four energy bands >*5 keV, >75 kev, >115 kev, and >165 kev. 
The third sensor was a Nel detector which sensed sc Int 1 1 1 at Ion. 
Rotating the sensor assembly caused all three sensors to scan 
across the ground track. 


DYNAMICS EXPLORE* 


SPACECRAFT COMMON NAME- OYNAMICS CXPLORER i 
ALTERNATE NAMES- DC-A, DE 1 

DYNAMICS EKPlORER-A 

NSSDC 10- 81 -0 TO A 

LAUNCH DATE- 08/03/81 WEIGHT- *09. KG 

LAUNCH SITE- VANDENBERG AFB* UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL orbit parameters 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 08/03/81 

ORBIT PERIOD- *10.8 MIN INCLINATION- 89.9 DEG 


PERIAPSIS- 

367.6 KM ALT 

APOAPSIS- 23289. KM 

PERSONNEL 

MG - M . A • 

CALABRESE 

NASA MEAOGUARTERS 

SC - J.T. 

LYNCH 

NASA hEAOOUARTERS 

PM - J.P. 

CORRIGAN 

N A SA -GS r D 

PS - R.A. 

HOFFMAN 

NASA-GSFC 


polar cap (energy range 0-93 eV)i (3) the bulk flo« velocities 
of h.. He** ana 0* In the plesmaoeuse* plasma t»Jugh «no polar 
capl (*> the changing character of the cold plasma density* 
temperature* ana bulk flow In regions of Interaction tilth hot 
plat«a such as -t the boundary between the plaseasphere ana the 
ring currentl and 13) the detailed composition of Ionospheric 
plasea In the 1-to 32-u range. He** and 0** were alto 
measured. The Instrument consisted of three detector heads. 
One looked out In the radial direction, and the other two were 
along the plus and minus spln-asls directions. Each detector 
had a 55-deg half-cone acceptance angle. The detector heads 
had a grldded* weakly collimating aperture where the retarding 
analysis was performed* followed by a parallel plate ceramic 
magnetic mass analyzer with two separate eslt slits 
corresponding to Ion masses In the ratio 11*. Ions esltlng 
from these slits were detected with electron multipliers* In 
the apogee mode* the tnermal particle fluses were measured 
while the potential on a set of retarding grids was stepped 
through a sequence of settings. In the perigee mode* the 
retarding grlos were grounded ana the de*ector utilized a 
continuous acceleration potential sweep that focused the mass 
ranges from l to 8* and * to 32 u. Additional details can pe 
found In C. R. Chappell et al.* Space Scl. Instrum. * v. 3* n. 
If P. 977* 1981. 

0YNAMICS EIPL0RER 1* FRANK— ————— — 


BRIEF DESCRIPTION 

The general objective of the Dynamics Explorer ( DC) 
mission H as to Investigate the strong Interactive processes 
coupling the hot* tenuous* convectlng plasmas of the 
magnet osphere and the cooler* denser plasmas ana gases 
corotating In the earth's Ionosphere* uooer vtaosphere* and 
olasmasphere. Two satellites* DC 1 and DE 2* were launched 
together and were placed In polar coplanar orbits* permitting 
simultaneous measurements at high and to- altitudes In the same 
field-line region. The DE 1 spacecraft ( h 1 gh -al t 1 t ude mission) 
used an elliptical orbit selected to allow ID measurements 
extending from the hot magnet osoher 1 c plasma through the 
plasmasphere to the cool Ionosphere) (2) global auroral 

Imaging* aave measurements In the heart of the magnetosphere* 
and crossing of auroral field lines at several earth radii: and 
(3) measurements for significant periods along a magnetic field 
flux tube. The spacecraft approilmated a short polygon 137 cm 
In diameter and 113 cm high. The antennas In the x-Y plane 
were 200-m tlp-tc-tlp* ana on the Z-e*1s were 9-m tlp-to-tlp. 
Two 6-m booms were provided for remote mea sur ement s • Power Mas 
Supplied by a solar cell array* mounted on the sloe and end 
panels. The spacecraft was soln stabilized. The soln ails was 
In the orbital olane ana the spin rate Mas 10 plus or minus 0.1 
rpm. A pulse code modulation (PCM) telemetry data system mss 
used that operated In real time or In a t ape-r eeor der mode. 
Data were acaulred on a sc 1 ence-pr ob lem-or lented basis* with 
closely coordinated ooeratlons of the various Instruments* both 
satellites* and supportive experiments. Data acquired from the 
Instruments were temoorarlly stored on tape recorders aefort 
transmission at an 8:1 playback-to-record ratio. Additional 
operational flexibility allowed a playback-to-record ratio of 
111* Tne primary data rate was 16*™* pits oer second. Since 
commands were stored In a co»*«nu memory unit* spacecraft 
operat Ions were not real time* except for the transmission of 
the wideband analog data 'rom the Plasma have Instrument 
( bl-07 0A-02 ) • Additional *c*a1ls may pe found In 9 • A. Hoffman 
et al.* Space Scl. Instrum.* v. 3* n. A* o. 399* 1981. 
Dynamics Explorer l has a guest Investigator program, A list 
of the participants* their af f 11 latlon s« ana the titles af 
their Invest Igat Ions appears In Appendix B2. 
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NSSDC ID- 81-C7CA-0* INVESTIGATIVE PROGRAM 
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BRIEF DESCRIPTION 

The Spin-Scan Auroral Imager (SAI) provided global 
auroral Imaging at visible and ultraviolet wavelength*. It 
acquired (1) Image* at several visible wavelength*: (2) Images 
within a vacuum ultraviolet "window"* which allowed usable 
Imaging of the aurora In the sunlit Ionosphere* and (3) 
photometric measurements of the hydrogen corona. This 
Invest Igat Ion provided data that advanced the knowledge of (1) 
the spatial and temporal character of the entire auroral oval 
at both visible and vacuum ultraviolet wavelengths (with good 
time resolution); (2) the association of auroral and 
magnet ospher 1c plasmas with the diverse auroral emission 
features* (3) the relationship of th auroral emissions with 
field-aligned currents’. (9) the energy deposited In the auroral 
Ionosphere by charged particles: (5) the acceleration mechanism 
responsible for "Inverted-V" oree Ip 1 tat Ion events: (6) the role 
nf the polar cao and magnetotall In auroral and magnetoaoher 1e 
dynamics* and (7) the time-dependent distribution of neutral 
hydrogen In the ring current ana polar region*. Of the three 
photometers* two measured radiation In the visible wavelength 
range ana one measured It In the UV. A full Image was 36 deg 
by 120 deg. Some of the wavelength* were 3919* 3577* 8300* 
3173* 1309, 1216* 1900-1600* and 1900-1700 A. The spatial 
resolution of a pixel (picture element) at auroral altitudes In 
the r.adlr direction m«s 28 km at a spacecraft altitude of 1 
earth radius (Re). At 3.9 Re altitude thl* resolution was 109 
km. For each photometer* th time resolution was minutes per 
Image. For visible wavelengths* the photometers had a 
wide-angle collimator; a super-ref lect log scanning mirror: m 
mirror-drive motor; a quartz field lens: an Image-viewing 
assembly of field-stop* pinhole ano collimating lens: a filter 
wheel with narrow-band Interference filters: and a small 
photomul t lol 1e r tube with an extended red photocathode. The 
vacuum ultraviolet Imaging photometer was a spin-scan Newtonian 
telescope. The first optical element was an aluminum scanning 
mirror Mlth a Mg F2 overcoat. The colllmatlon and mirror drive 
were similar to that used for the visible Imaging photometer. 
a filter wheel with MgF 2 • CmF2* and BaF2 filters allowed global 
Imaqlng from 1370 to 1700* and at 1309* 1336* and 1?16 A. The 
detector was a photomultiplier tube with a Cal photocathode and 
a Mg f 2 window. Additional details are found In l. A. c ronx et 
al.* Space Scl. lnatrum.* v. 3* n. 9 * o. 369* 1981. 


BRIEF DESCRIPTION 

The Retarding Ion Mass Soectrometer (RIMS) consisted of a 
retarding potential analyzer for energy analysis In series with 
a magnetic Ion-mass spectrometer for rsss analysis. Multiple 
sensor heads permitted the determlnat Ion of the thermal plasma 
flow charac terl st 1c s. This Instrument was designed to ooerate 
In two basic co»»anaaole mooes: a high-altitude mode In Mhlch 
the density* temperature* and bulk-flow char ac t e r 1 s 1 1 c s of 
principally h* « H»e* and 0* Ions were measured: and a 
low-altitude mode that concentrated on the composition In the 
1- to 32-u range. This Investigation provided Information on 
(1) the densities of w* f «»♦, and 0* Ions In the Ionosphere* 
ol asmasohere* plss»a trough* and polar cap (Including the 
density distribution along the magnetic vector In the vicinity 
of the satellite aoogee): (2) the temoerature of «♦, m*«« and 
0* Ion* In the lonosohere* o l a *ma sphe re • plasma trough* and 
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LOCKHEED PALO 

BRIEF 

DESCRIPTION 



used a ground-based 

IVLF/LF) (0.5-200 kH, » 
Antarctica* at an L value of 
■agnctlc field detector froa 
primary objective of th# 


TMi Investigation 

very -low -f requencjr/lCM-f requency 
transmitter located at Slple* 
about a* end the broed-band 
eaperlaent 01-OTOA-O2. The 
Inveet iget ion vat to deteralnt the relationship eeteetn vlf/lf 
■ eves and energetic electrons In the aegnetoepherea alth 
emphasis on wave gromth* stipulated ealtclona* and mate-induced 
perturbs 1 1 one of the energetic electrona. Other objectives 
mere (1) to deteralne ho. mave propagation froa both ground and 
aagnet ospherlc sources mat affected by field-aligned plasma 
structures such as the blasmaoeuse and ducts of enhanced 
Ionisation* (2) to use the mave data to describe the structure 
of the platmapause and the distribution of Ionisation along 
f leld- al Igned ducts* and <3> to study the effects of earth 
power-line radiation and other vi* mave activity. The 
spacecraft Instruaentat Ion for this eaoerlaent consisted of the 
Linear wave Receiver (LWR) provided by the Plasma wave 
Instrument (81-Q70A-02). The LWR provided a waveform output 
mlth a 30-dB linear amplitude response for bands of 1.5-3.0* 
3.11 plus or minus 7-1/21* 3-4* or 10-14 kH* for a selected 
magnetic or electric sensor. This receiver was used to measure 
gromth rates for waves stimulated by the Slple VI? transmitter 
or by natural wave phenomena, more details can be found In S. 
0. Shawhan et al.* Space Scl. Instrum.* v. 5* n. A* p. 535* 
1901. 
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INVESTIGATION NAME- AURORAL PHYSICS 
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PERSONNEL 
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INVESTIGATIVE PROGRAM 
CODE EE* SCIENCE 

INVESTIGATION DI SC I Pi I NE ( S > 
IONOSPHERES 

ACR0N0NY 

PARTICLES AND FIELDS 


U OF calif* LA 
U OF calif, la 


BRIEF DESCRIPTION 

The primary goal of this Investigation mas to use the 
results from other experiments* particularly 01-O7OA-O3* to 
test theoretical models and to develop new ones* with emohasls 
on research areas related to auroral arcs* field-aligned 
currents* plasma wave turbulence associated with anomalous 
resistance* generation of auroral electron beams* production of 
kllometrlc and VLF Mas radiation* and soread-F. In addition* 
correlation studies were organlied by selecting events that 
were Interesting to the various Invest 1 gators • and data 
reduction procedures mere suggested to facilitate comparison 
and Interpretation of the data. 
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I NVEST IGA T I ON NAME- PLASMA HAVES 


NSSDC ID- 81-070A-02 


INVESTIGATIVE PROGRAM 
CODE EE* SCIENCE 
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IONOSPHERES AND RADIO PHYSICS 
PARTICLES AND FIELOS 
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components of the field! (3! 
containing two filter receiver 
filters In the range 1.70-100 
monitors that measured the volt 
sets of long dloole antennas! 
receiver* selectable from 1.5 t 
bands. The wideband receiver 
waveform signals to the ground 
that detailed high-resolution fr 
performed. More details are 
Space Scl. Instrum.* v. 5* n. A* 


a l ow-f requenc y correlator 
ano phase detectors (eight 
hi were swept In A s)l (A! dc 
ag* difference between the two 
and (5) a linear wideband 
o 3.0* 3 to 4* or 10 to 14 kHt 
was flown to transmit wideband 
via an analog transmitter* so 
eauency-tlma analysis coulo be 
found In S. 0. Shawhan et al.« 
p. 535* 1981. 
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The Energetic Ion 

Composlt Ion 

Spectrometer (EICS) had 

high 

sensitivity and high resolution 


ranqe 

from 0 

to 17 kev oer 

unit 

charge 


less 

than 1 

to greater 

than 

130 

u/O. This Invest 1 gat Ion 


provided 

mechanl sm 


data used In Investigating the strong coupling 
between the magnetosphere and the Ionosphere that 


results In large fluxes of energetic 0* 1o 
from the Ionosphere and Injected Into the 
magnetic storms. The properties of the 
such as Hem ano He** relative to the major 
energetic magnetosphere plasma were also 
evaluate the relative Importance of the 
the plasma and of various energliat Ion* 
processes that may be mass-cr charge-de 
primary objectives was to measure the en 
dlstrlbut Ions of the principal mass constlt 
the upward flowing Ions from the auroral 
An Important area for study was the 
1nstrux*nt was similar to one flown on t 
and consisted of a curved-plate electroste 
followed by a combined cylindrical electro 
analyser. Open electron multipliers 

pulse-amplitude dlscr Imlnatlon as the mas 
In order to Improve the mass separation ch 
spectrometer. The energy resolution* (de 
was St. The oas resolution m/(oelta M) wa 
to 10 on the focus line. Additional detail 
G. Shelly et al.* Space Scl. Inatrua.* 
1901. 


ns being accelerated 
magnetosphere during 
minor Ionic species 
constituents of the 
studied In order to 
different sources of 
transport* and loss 
pendent. One of the 
ergy and pitch angle 
uents (0* ang h*» of 
acceleration region. 

cusp reqlon. The 
he I SEE 1 satellite* 
tic energy analyier* 
static-magnetic mass 
were used with 
s analyier detectors 
aracter 1st les of the 
Its E)/E (Internal)* 
s less than or eaual 
s can be found In E. 
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The Plasma wave Instrument (Pwl) 

measured ac electric 

01 

- L • J • 

CAHILL* JR. 

U OF MINNESOTA 

fields 

over the frequency range from 1 

hi to 2 mm i, and an 





ampl It 

ude range of 0.03 microvolt oer 

meter to 100 m v per 

BRIEF 

0ESCR IPT ION 



meter. Magnetic fields were measured from 1 hi to A00 kr-i over 
an approximately 100-dB range. The objectives of this 
Invest Igat Ion were to measure the spatial* temooral* spectral* 
and wave character Istlcs (part Icularly the Poyntlng vector 
component along the magnetic field line) ano the wave 
oolarliatlon for ex tremel y- low- f reouancy (ELF)* 
very- l ow- frequency (VLF)* and high -f reauency (HP) noise 
phenomena. Of special Interest were the auroral kllometrlc 
radiation and VLF hiss* and a variety of e lact ro sta 1 1 c waves 
that may cause field-aligned acceleration of oartlcles. The 
Invest Igat Ion made use of the long dipole antennas In the spin 
plane and along the l axis* and a magnetic loop antenna. A 
single-axis search coll magnetometer ano a short electric 
antenna were Included for l ow-f reauency measurements and 
electrostatic noise measurements at short wavelengths. The 
electronics consisted of (1) a wideband/long baseline receiver 
with a bandwidth of 10 or A0 knt In the range 0-2 mhiS (21 a 
sweep-frequency correlator* containing two sweep- frequency 
receivers and phase detectors* sweeping 100 hi to A00 kHi In 32 
s* and giving the phase batween magnetic and electric 
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gstlon used a trlaxlal fluxgate magnet 
to one on board 0E 2* to obtain 
data needed to study 
pher e-at mosp here coupling. The p 
Investigation was to obtain oeasurexe 
ents In the auroral oval ana over the 
rent altitudes. This was accomplished 
and correlations of these measurements with 
lectrlc fields* plasma waves* suorathermal 
particles* and auroral Images obtained from 
0A-03. Ultra low freauency ( ULF ) waves were 
magnetometer Incorporated Its own 12-bit 
converter* a A-blt digital compensation 
axis* and a system control to generate a 
consisting of a 16-bit r epr esent at Ion of the 
ong each of the three magnetometer axes, 
les were used to obtain simultaneous samples 
Instrument bandwidth was 2 5 hi. The 
ranqe was plus or minus 4.2EA nT« and the 
or minus 1.5 nT in the 4.2EA nT region* 
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plus or minus 0.25 nT In the 1 • C 3 nT region, an d plus or minus 
0.02 nT In the 00 nT region. The magnet oaet er ' • digital 
coxoensat Ion of the ambient field nominally In B.E3nT 
Increments. Further details are In y. N. Farthing at al.* 
Space Sd. lnstrua., v. 5* «• ** p. 551, 1981. 
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BRIEF DESCRIPTION 

The Earth Radiation Budget Satellite CERBS) was designed 
to be a 2-yr elation to gather required radiation budget data* 
aerosol data, and ozone data to assess climate change and ozone 
depletion. The two experiments were the Earth Radiation Budget 
Experiment (CRBE) and the Stratospher 1c Aerosol and Gas 
Eaperlaent II (SAGE 11). An CRBE Is also carried on two 
TIR0S-N series (N0AA 9 and NOwA-G) alatlont. 


....... £RBS, COOPER 

INVESTIGATION NAME- EARTH RADIATION BUOGET EXPERIMENT (CRBE) 

NSSOC 10- 89-1O0B-O 1 INVESTIGATIVE PROGRAM 

COOE EE* APPLICATIONS 

INVESTIGATION OISC IPLINEC S> 
METEOROLOGY 
ATMOSPHERIC PHYSICS 

PERSONNEL 

EM - J.E. COOPER NASA-LARC 

TL - B.R. BARKSTROM NASA-LARC 

BRIEF DESCRIPTION 

The Earth Radiation Budget Experiment (ERBE) was designed 
to aeature the energy exchange between the earth-atmosphere 
system and space. The Measurements of global, zonal • and 
regional radiation budgets on Monthly time scales helped In 
cllaate prediction and In the development of statistical 
relationships between regional weather and radiation budget 
anomalies. The ERBE consisted of two Instrument packages: the 

non-scanner (ERBE-NS) Instrument and the scanner (ERBS-S) 
Instrument. The ERBE-NS Instrument heo five sensors, each 

using cavity radiometer detectors. Four of them were primarily 
eart h-vl ew Ing: two wide f leld-of-vlew (FOV) sensors viewed the 

entire disk of the earth from limp to llab, approa laatel y 135 
degl two medium F0v sensors viewed a 10-deg region. The fifth 
sensor was a solar monitor that measured the total radiation 
from the sun. Of the four earth-viewing sensors, one wide and 
one aedlua F0V sensors made total radiation measurements l the 
other two measured reflected solar radiation In the shortwave 
spectral band between 0.2 and 5 micrometers by using Suprasll-w 
filters. The earth-emitted longwave radiation component was 
determined by subtracting the shortwave measurement from the 
total measurement. Th>* ERBE-S Instrument was a scanning 
radiometer which contained three narrow F0v channels. One 
channel measured reflected solar radiation In the shortwave 
spectral Interval between 0.2 and 5 micrometers. Another 
channel measured earth-emitted radiation In the longwave 
spectral region from 5 to 50 micrometers. The third channel 
■easureo total radlatlo.i with wavelength netween 0,2 and 50 
micrometers. All three channels were located within a 
continuously rotating scan drum which scanned the FOV across 
track sequentially from horizon to horizon. Each channel made 
Tv radiometric measurements during each acan, and the FOV of 
each channel was 3 by s.3 deg that covered about *0 km at the 
earth's surface. The ERBE-S also viewed the sun for 

calibration. Additional Information can be obtained from "Earth 
Radiation Budget Eaperlaent (ERBE): An Overview," J. Energy, 

v. G , pp. 1 • 1 -1 AG ( 1962), by P. *• Berkstroa and J. B. Hall* 
Jr. See Appendla B3 for a list of ERBE Invest 1 gator e . 
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BRIEF DESCRIPTION 

The SAGE sensor was a multl-spect ral channel radiometer 
which measured the eatlnctlon of solar radiation Intensity 
during solar occultatlon. As the spacecraft emerged from the 
earth*e shadow durlnq each orbit* the sensor acquired the sun 
and measured the solar Intensity In seven wavelength bands 
centered between 0.385 and 1.0 micrometers as It scanned the 
sun vertically. As the spacecraft continued In orbit* the line 
of sight from the spacecraft to the rising sun scanned the 
earth's atmosphere* resulting In a measurement of the 
attenuated solar Intensity at different atmospheric layers. 
The procedure was then repeated In a reverse sense during 
spacecraft sunset. Each sunrise or sunset event was monitored 
from the top of the clouds to aooroi last ely 150 km above the 
earth's surface. The sensor had an Instant aneous field of view 
of approslmat ely 0.5 km measured at the horizon for a GOO-ko 
orbit. The dynamic range of each radiometric channel was 
approilmatel y * 000 , and the uncertainty In any radiometric 
measurement was specified to be less than O.lt of the 
unattenuated solar Intensity (the sensor was partially 
self- cal Ibrat Ing In that a measurement of the unattenuated 
solar Intensity was made prior to each spacecraft sunset and 
following each spacecraft sunrise). Furthermore* zero 
Intensity levels were reached every time the elevation mirror 
scanned off the sun. The Instrument module ronslsted of 
optical and electronic subassemblies mounted side by side. The 
optical subassembly consisted of a flat scanning mirror* 
Cassegrain optics* and a detector package. The entire optical 
subassembly was glmbaleo In azimuth. The azimuth servo 
employed sun sensors driven to null on the center of the sun to 
a tolerance of plus or minus 1 arc-aln. At the beginning of a 
sunrise or sunset event* the Instrument slewed In azimuth to a 
position to acquire the sun. upon acquisition In azimuth* the 
mirror servo scanned In elevation until the sun was acquired. 
The scan range was then reduced to scanning back and forth 
across the solar Image only. The solar Input was reflected 
from the scan mirror through the Cassegrain telescope, which 
produced a solar Image upon the science detector aperture. 
This Image was scanned across the aperture by the notion of the 
scan mirror. The radiation through the aperture was dispersed, 
and the beams representing the wavelength bands were then 
collected, and applied to silicon pin diode detectors. The 
outouts Of the detectors were fed to slgnpl-condlt 1 on log 
amplifiers whose outputs went to the PCM encoder. The PCM 
encoder aultlpleaed and digitized the signals and then 
transferred the digital data to the ERBS data ayatem. The 
radiometric data for each wavelength channel were sampled GA 
times per second or approximately four times per kilometer of 
tangent altitude, and they were digitized to 12 bits. These 
data, olus science supporting data and Instrument module 
housekeeping data, totalled approximately G kbps. See Appendix 
B for a list of SAGE-II Inv est Igators. 
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SPACECRAFT COMMON NAMC- CSA-GCOS 2 
ALTERNATE NAMES- 10901, GEuS 2 

NSSOC 10- TB-071A 

LAUNCH DATE- O7/M/70 wEIShT- 571.7 KG 

LAUNCH SITE- KENNEDY SPACE CENTER, UNITEO STATES 
LAUNCH VEHICLE- 0ELTA 

SPONSORING COUNTRV/AGCNCY 

international ESA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PER 100- IS 31 .2 MIN 
PERI APSIS- 35G15.5 KM AIT 

PERSONNEL 

PM - O.E. MULLINGER 
PS - K. KNOTT 

BRIEF DESCRIPTION 

CSA-GCOS 2 was the first spacecraft dedicated completely 
to scientific measurements In an equatorial geost at 1 onary 
orbit. The spacecraft served as a core or reference spacecraft 
for the Internal lonal Magnet ospher 1c Study (IMS) and carried 
out correlative measurements with extensive ground-based 
networks In Scandinavia. The payload consisted of Instruments 
to measure (1) dc and ac electric and magnetic fields! (2) 
gradient of the magnetic field! (3) th. me l and supratheraal 
plasma parallel and perpendl cular to the magnetic field! (A) 
energy spectra* angular dlstr Ibut Ion, and composition of 
positive Ions! and (5) angular distribution and energy spectra 
of energetic electrons and protons. In the NSSOC experiment 
descriptions which follow, ESA Exp. S-300 Is described as five 


CP0CH 0ATE- O8/OG/70 
INCLINATION- 0.772 DEG 
AP0APSIS- 3577A. 1 KM ALT 
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separate experiments! 70-0714-03* -OA, -07* -10* and *Ui H»t 
ipictcnft mm cylindrical with a 1 t of 1.321 «• The total 
matt* excluding propellants* Mac 2T3.A fcg. There were four 
talaccoolc axial doomc 2.1 ■ In length for tha alee eesh 
spheres oi an ac alactrlc flald eaoerlaent* tap 20-m caola 
loom* for aagnatlc and alartrlc flald contort and for an 
aicltatlon antanna for placoa resonancet* anu t -o locking 
radial boooo 3 o In length Mr « variety of Instruments. There 
.ere ala hydraitne thruster*! t.o to tilt and pracaca t"» 
cpacrcraft* tao to oodlfy Mr orbit to the longitude of tha 
tpogaa could bt changed, and tao for tpln up and cpln noun. 
Tha cpln rata aat nominally 10 rpa. Oat a aara talaaiatarad In 
real « 1 «a at 137.2 mhi (lit and 7«a doc) and at 2290.0 “"* 
(11.91 or 90.20 kba). attitude measurements aara obtained by a 
tun cantor* a dual Infrared earth cantor* and accr lerooetera. 
Roaer aat cupelled by 7200 tolar cellt oounted on tha 
cpacacraft curfaca. To prevent coacacraft differential 
charging* 9At of tha curfaca aat electrically conductive. 
Becaute of the Importance of the aagnailc field measurement s • 
tha cpacacraft residual field ct the nagnetoaeter aat only 0.3 
nT. Except for alnor ao dl f i cat lone to certain ecperlaentt* 
thlc cpacacraft and Itt Instrum ntc aera Identical to ESA-GE0S 
1 ( 77-0294). More detailed Information can be found In (SB 
Bulletin* n. 9* day 1977. Becaute one colar panel developed a 
short circuit coon after launch* a nuober of the eaperloentc 
aara able to obtain useful data for only one-half of the cpln 
period. 
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BRIER DESCRIPTION 

This Invest Igat Ion .at part of ESA eioertment S-300 and 
■ade use of one set of »eth electric spheres oounted on the end 
of the aslal boon (part of 7B-071A-10* ungetrup) and the two 
vitreous carbon coheres mounted on the end of the 20-e radial 
booms ( 70-071 A- 07* Pedersen). The ■»«« spheres aera utad at 
trancolttlng eleoantc for fraauenclec froo 0.2 tc 7A kki. The 
calf-lopedanca of these spheres and the mutual lopeoance 
betaeen the oech and long-oooo carbon coheres «ere eeaturad. 
Strong resonances at the hybrid resonance freouencles and 
ant 1-r asonances at the gyro frequencies aere used to deteralnr 
th« density of the surrounding plasma. Frequencies up to *50 
hi .ere telemetered directly* and sweeo-f r equency analyterc and 
digital correlation .ere eoployed to obtain the auto- and/or 
crosc-corralat Ion up to 77 fcH| .1th selectable banq.loths of 
2.3* 5.0* or 10.0 k«i. 
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This Inctruaent (ESA eapertaent 5-303) Measured the 
energy* angular distribution* and composition of positive Ions 
using a cylindrical e led roct at 1c efltlyltr (ESA) folio, ra by a 
crossed electric and magnetic field analyier (CFA) to select 
the energy and velocity. The enerqy (per unit charge) ranged 
froa 0.001 to 17.2 keV In 32 steps ulth a delta £/£ of 0.03 and 
a ease range of 1 to ISO u In SS l o gar 1 1 h « 1 c al l y spaced steps. 
There aas a thereat *ooe In .hlch a retarding grid In the 
entrance slit was used for analysis below 0.1 keV. All 
particles that overcame this grid voltage acre accelerated to 3 
kev before entering the ESA In Its loatst energy step* ahere 
both the ESA and CFA .ere transparent. The device .as aimed 
pe rpe nd 1c u la r to the spin or / ails, for lo.-energy Ions* the 
acceptance angles .ere plus or minus A deg «n aitsuth and olus 
or minus 30 oeg In elevation (referenced to the l axis). For 
the highest energies* these angles deciessed to 3.9 and 7.1 
deg* respect tvel y • Three oercent of the Ions leaving the ESA 
.ere counted by a channeltron. The remaining 9TI entered the 
CFA and the Output .as detected by an electron multiplier. 
This signal .as pulse-height enelyfeo by one flaed and one 
variable dlscr Imlnat or to obtain better mass dlscrlmlnat Ion, 
The main purpose of this Invest Igat Ion .as to Identify the 


2R 


sources of loa-onergy particles In the magnetosphere. Time 
variations of the hel 1um/h ydrogen ratio* the degree of 
lonliatlon of helium and oxygen* and the Isotoolc abundance 
ratio of helium 3/hellum a could be measured to determine these 
sources. For additional details* see J. Gelss et al.* Space 
Sal. Rev* v. 22* p* 537* 1976. 
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BRIEF DESCRIPTION 

The Instrument used tao sets of three-ails search coll 
magnetometers* one for the ULF/ELF range (0.1 to 950 hi ) and 
onr for the VLF range (0.3 to 30 kH|). Each search coll 
consisted of a hlgh-permeabll It y material alth a high-density 
pick-up minding. Each set of the three colls aas built Into a 
single assembly anu mounted on the locking 3-a booms at a 
distance of 2 m from the spacecraft. Typical sensitivities of 
these seniors In units of nT per so root of hi, .ere 1C -1 ot 
0.1 hi* 2E-9 at 10 hi* and about 3E-G nt 1 IHi. These sensors 
and some associated electronics conalatlng of (1) o large 
number of channel-selection switches* (2l a number of bandpass 
filters* (3) s 1 a Swept- frequency analyxers ( SF A ) * (9) a digital 
correlator* and (5) eight steopeo-galn amplifiers* were a part 
of the ESA wave eapertaent S-300. Thrc components were 
employed for the sensors described In 70-OT1A-07 (Pedersen) end 
76-0714-10 (Ungstrup)* *nd also the Investigations described In 
70-0 7 1 A-05 (Petit) and 7R-371A-H (Beghln). Sis analog 
channels of 95 -h* bandwidth sna the digital correlator sutput 
ware transmitter, by the 93.25-kbs telemetry mode. The SF4 
covered the freovency range up to 77 kHi In 236 partly 
overlapping steps. The 'orrelator provided on euto-correloqram 
of 126 points within 29 ms. Its bandwidth could be velected to 
le 2.3* 5.0* or 10.0 kH», A cross-cor relogr am between two 
sensors could be provided. The correlator also operated In • 
time-sharing mode between auto- and cross-cerrelat ton. For 
oddl 1 1 ono l details, see Perraut et al.« Space Set. Rev* v. 22* 
0. 397* 197R. 
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BRIEF DESCRIPTION 

This Instrument (ESA eapertaent S-MO) measured the 
energy and pitch-angle distribution of electrons and protons In 
the energy range 0.2 to 20 kev with eatenslve ongulsr coverage 
concentrated In the loss-cone region. The purpose of the 
Invest Igat Ion was to Improve the unoer ot onolno of ourorol 
particle acceleration end preclpltat Ion mechanisms by comparing 
near -equator la l particle dl st rlbut Ions with coordinated 
ground-based observations at tha foot of the magnet tc field 
line. High temporal ana spatial resolutions were provided to 
study weve-per 1 1 c l e Interact Ions. The e*prr1men| of vllhen 
( 7B-0 71A-01 ) was comp lament ar y to this one* attending both 
•lectron and proton observat Ions to high energy ranges* A 
total of 10 curved-plate enolyters with channel electron 
multipliers for particle detection .ere used. Although 

normally eight onolyxers .ere used to detect electrons and two 
to detect protons* a couplet arrangement with four separate *v 
supplies alloued Inoeoenoent switching of four detector groups. 
The onolyxlng plate voltages could operate In a stepping mode* 
a sweeping mode* or o constant -vol t age mode. In addition* t b* 
time accumuiat Ion could be varied with « nominal frame duration 
of 93 ms. mo.ever* this duration could be decreased by a 

factor of four at tha etpense of obtaining data from certain 
detectors In those case, where fast temporal variation were 
encountered In the loss cone. The energy Intervals tn the 
stepping mode consisted of 32 energy steps. The eight normal 
electron enolyters* with oeoeetrtc factors «G» of 3C -• so 
ce-sr* consisted of four norro. -angle (2 drg • 2 deg* delta f /I 
of 0*11) and four wide-angle (A deg ■ 7.3 deg* della f/C of 
0.09) devices. The two normal proton analyxers had delta E /( 
of 0.13* aperturrs of A oeg s 3 deg* and G of IT-3 so cm-sr* 
Aperture angular widths refer to elevation «nd oilmuth* 

respectively* In relation to the spacecraft spin asls. This 
eaperlment relied heavily on reol-tlee ground computer control. 
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BRIEF OCICRIPTION 

A trlaalel fluigitr **gnfto»ftfr mi employed for 
i1«ult«nfOui measurements of Up three components of UP 
magnetic Timid* The frequency rongp covered br the 1nitr U «mt 
eatended fro* cc up to 5 Mf, In the normal orientation of the 
satellite* Up Min coaponpnt of the Meld coincided with thp 2 
oats rf thp Inst ruapnti which w at ollgnpd with t * p io1n oil* of 
thp satellite* Thp eaperlmmt had t>ppn designed with too 

sensitivity r ingot for thp a and f components* for which thp 
magnetic Held component *<i only a fraction of thp total Hold 
and «as meduloted by thp rotation of thp spacecraft* Thlt lost 
feature aadP thp rangp twitch technique proforablo to a blot 
offtot tochnlaup* Thp two toloctod oenslttvl » rangoi were 
plus or minus GO nT and slut or minus 110 nT. Along thp 7 
aalt* whp re thp Held «at higher and not modulated by thp 
tatollltp rotat1on f a tlnglp ipntltlvlty rangp of plua or alnui 
GO nT wot Jted. Thp tlgnol *et toot within rangp by 

tupor 1 opot Ing positive and npgatlyp blow levels of GO nT path* 
•uch that a range plus or olnut RBO nT with a conttant 
quantitation error of plut or wing* 0*125 nT t using 9-blt 
digits* *at obtained* Thp nolle level of thp tpntori wot 

comparable to thla quantitation error. 
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BRIEF DESCRIPTION 

Thlt 1 ntt ryopnt tpart of ESA Cap* S-300) conalated of two 
pit reout coroon tphpret Mounted at the t lot of the ?0-*> cable 
boont* which e a tended radially from the tpacecraft 

perpendicular to the tpln aalt* Thlt Invett Igat Ion wai 
concerned with thp dc tlngle-aalt e l ec t r 1 c -f Ip Id onalytlt* Thp 
two output aignelt were evaluated In terwt of dc electric field 
and conditioned for further treatopnt In the onalytlt of ac 
electric H»ill* The output from one sphere was 

s Ignal-condltloneo on a l Invar scale! the differential output 
from the two spheres was compressed l oqar 1 1 ha 1 c a 1 1 y • In 

addition* thp two outputs were patted through *50 -hj to 77-fcMf 
filters* These filtered signals were differenced and all three 
signals mode avnllable for analysis by the tweep-f reauency 
analy /ers ana digital correlator as part of the 79-07U-05 
(Petit)* 78-071A-10 (jngttrup)* and 7I-07U-Q1 Meghln) 
Investigations. The sensitivity of this probe was about 1C-A 
V/m at dc and 1C-B volts per Meter per square root of ny for 
oc* For additional details* tee A* Pedersen et al*« Space Scl* 
Rev.* v. 22* P. 333* 1978. 
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RRIEF DESCRIPTION 

The prlwp objective of this Invest Igat 1 on (ESA eaperlwpnt 
no* 5*329 1 was the measurement of the oc electric Held In thp 
plane perpend Icular to the local Magnetic field ( R). The 
Invest Igat Ion a. to measured the spatial gradient of B In the 
vicinity of the spacecraft* with these data* a Mapping of the 
electric fields In the eauetorlal Magnetosphere linked 
Magnetically to the auroral cones could be achieved* os well as 
deterMlnlng pies*# convection and particle flow within the 
plotMa sheet* The .natru«ent consisted of four electron guns 
spaced logar Ithwlcel ly from the electron detector* Two of the 
gun* were Mounted on one of thp 3 -m radial boons* The guns 
were used one at a tine to generate an electron peon of about 
1*E-A A and with energy of about 1 kef* Both poronetert were 
varied by trlrco**mq. Deflection olates associated with each 
gun recelvad a sinusoidal signal fron the Magnetoweter 
Investigation to r«iurr that the bear was always af right 
angles to R* In spite of the angle of the spin vector to B* 
The electron detector consisted of deflection olofet that 
rewoved thp elevation correction given to the bean by the 
•agnetoeeter signal* a curved platr energy filter* and a 
phot oault Ipl ler tube* Recmute the *#■ louw dltploceeent 
occurred whp- thr bee* Made on angle of 0 or 190 deg to the 
electric field* all possible dlsoloceMpnt s less than this 
occurred twice during a spin period* Cons equmt l y * * he beoo 
swept across the detector twice per spin perloo* provided the 
• oi1«njm displacement was less than t np distance between the gun 
ang the detector* the values of the spin angle at which the 
bee* was detet’il aft or one gyration* ynd thp distance between 
the gun and receiver* allowed the deterwlnotlon of the electric 
flelo* a possible ©ntrtuutlon fro* the gradient of could be 
determined by varying thr energy of the beo"* The 
Invest Igat Ion relleo entirely on rrel«t control by a 
ground-based conouter* It had four basic mode; of operation: 
search* ea)utt"ent* opt 1 m Ijet ion, and noraal. The search rode 
was designed to find the signal at no»t«,al bra* parwoeters* If 
this was not achieved* the adjustment aode was used to vary 
these parameters sy sternal leal ly* Once thp tea* was oetectad* 
the optimisation aodf determined the best compromise between 
beam current ang received signal quality* Then the normal mode 
started* which consisted of a continuous measurement of the 
electric field and the gradient of R* using the most 
appropriate of thr four guns* Tungsten filaments were used In 
the electron gun and the orobleos caused by thp barium oslde 
filaments on ESA-GCOS 1 wore -'ot eiperlpnced* 'or additional 
details* see F * “elt/nrr and G* “et/ner. 2* Flugwlas* 
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BRIEF DESCRIPTION 

This Invest Igat Ion (part of ESA paper loent S-300) 
utilised the 20-o booms (normal to the spacecraft spin oils) as 
a dipole antenna, and the carbon spheres (port of TR-071A-0T* 
Mpoer sen ) os thp receiving element* frequencies from 0*3 to 77 
kH| were employed* On tronsolsslon of a VlF signal of limited 
duration* a transient signal was observed for o much l ongor 
period than the pulse length* provided the! |h# spectrum of the 
transaltted signal Included one of the resonant frequencies of 
the plasma* The ambient plasma density was Inferred from the 

determination of the resonant frequencies* Received 

frequencies up to *50 hi wore telemetered directly* and tla 
sweeo-f reouenc y analysers and o digital correlator provided 
auto- and cross-correlations up to 77 bwi. Rondwldth* of 2.5* 
5*0, or 10.0 ims could be selected for the correlator. 
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BRIEF DESCRIPTION 

This Invest Igat Ion was port of the ESA S-300 wove 
eioertment a no employed four mesh apheret mounted ot the end of 
the 2«5-a 1 a l booms* Differential measurement* fro* these 
sensors orovloed the three vector components of the electric 
field. Frequencies from 50 n i to TT IM| were onolyied with the 
sweep-frequency analyirr end th* dtqttol correlator* 
Frequencies uo to «50 were telemetered directly* on d euto- 
ond/or cross-carrelat Ion of the sensor outputs uo to TT i«i .as 
accomplished with telectmble banowldths of 2*5* 5*0* and 10*0 
A Mf * Th# sensitivity of the mesh sphere prates at 10 SHy . al 
If. -4 volts per meter per tauore root of m *. 
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Each spactroaeter covtrrd an angular aperture In elevation 
angle (relative to the spin male) of 40 deg. The two 
dfttfttton magnets wart positioned so that elevation angles 
l referred to th» sotn ails) from 10 to 120 deg* on 10 dag 
cant ar i • .era covered for electrons* giving elevation anglas of 
23* R 4* R3« «rd 104 dag for the proton talas opes* These 
t a la sc oo a i conslstad of a front* sur f aca-oarr lar 'dor and a 
rear* solid-state datactor. Clactron anarglas ,m 30 to 200 
lew and proton anarglas from 0.09 to 1.9 "eV wara covered. The 
affactlva angular apartura for protons was 10 dag a • nag 
(elevation a and for alactrons -as 4 dag ■ a dag. 
Geometric factors for protons and electrons ware 51-9 and 1F-R 
so c»-sr* respectively* a 12-channel pulse-height analyfer 
(PhA) for protons could be used for any one of the four front 
detectors* provided a front-rear coincidence was detected* and 
a 15-ch anne l p«a could be used for any one of the 10 electron 
detectors. The singles rata for one of the four proton 
detectors and t *e coincidence rata from one of the f nur oroton 
telescopes could Pa selected. There were three modes for data 
selection: mode 0* Integral count rates ana spectral 
measurements for all 1 a detectors; mode 1* Integral count rates 
ano spectral measurements for four detectors tgooo time 
resolution of Integral rates)* and mode 2* Inte. al count rates 
and spectral measurements Igood time resolution for energy 
spectra). The minimum time for a complete spectrum *ai 4RA mat 
the minimum time for Integral flua variations was A3 es. The 
spectral measurements had a resolution* oelta C /E • of 0.35. 
for additional details* see B. wHke et al.* 2. Plugwlss. 
melt rau«f orsch.* v. 1* o. 294* 197?. 
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BRIER DESCRIPTION 




This Instrument (PSA experiment S-302) employed two 
hemlspher leal e lec t root at 1c analyfers mounted on rne of the 
locking boems fer the measurement of electrons or protons over 
the range 0.5 to 900 ev arriving close to parallel and close to 
perpendicular to the local magnetic field. The energy range 
was covered In a* steps -1th a relative energy resolution of 
0.11. One analyfer had Us aoertjre pointing along the 
negative 2 spin aals* with an opening angle of IB deg a la deg 
providing a geometric factor ( G ) of 4E-9 so cm-sr. The other 
analyier *ade an angle of 100 deg -1th respect to the • / aals* 
-1th an Opening angle of • deg a 30 deg* providing A 6 of M ** 
sq cm-sr. Both detectors had to measure the same type of 
particles at the same time. The collimators of these 
Instruments could be set at any voltage from -it- to *32 » In 
steps of 0.1 v tv compensate for the potential difference 
between the Instrument and the undisturbed plasma environment. 
This voltage -as used to d« teralne the spacecraft potential, 
for additional details* see J* f. C. Johnson et el.* Soece Sc 1 . 
Rev.* V. 22* p. 94 7* 197§* and G. L. wrenn et ml.* Space Sc 1* 
Instrjm.* v. 9* p. 271* 19R1. 


Satellite IfiOSAT) -as to measure the position* structural 
features* and spectral and temporal r haracter 1st 1c* of cosmic 
■-ray sources In the approximate range 0*OA to B0 keV. t»PSAT 
used two operational modes* (a) the occultatlon mode* for the 
precise del er t In ot Ion ana Identl f Icat Ion jf sources and the 
observation of structural features* using the moon or the ear*h 
is the occulting body* and tb) the arbitrary pointing mode for 
the study of the temporal and spectral vsrlatlllty of sources 
over long un Inter rupt eo time Intervals and the mapping of 
low-enerqy sources. The observatory* pieced In a highly 
eccentric orbit with Its apogee at 200*000 ka «np at a high 
latitude* was capable of observing lunar occupations over 201 
of the celestial sphere within a year. Th* positional accuracy 
of bright OlC-2 photons/sg cm-s In the range >1*5 keV) sources 
was limited to about 1 arc-s by th# Inaccuracy of measurement 
of the position of the satellite and the uncertainty of tne 
topography of the lunar limp, for weaker sources* the accuracy 
was limited by statistic** 1. e.i the total number of * -ray 
quart* received during the time of the c orresoondtng angular 
displacement of the moon. Mhen not engaged In occultatlon 
or servat tons • the observatory could view the sky 
unlnterruptedl y In any chosen direction (etcept 40 oeg about 
the solar direction) for os tong as the orbital period was 
above the van Allen belts ( aoproa leately 90 hi. with accurate 
timekeeping on board* and with the caoabtltty of tong 
continuous observation* CiOSAT could determine ragulor and 
Irregular variations of the Intensity of i-ray sources on a 
t lae scale ranging from tens of microseconds to lens of hours. 
The trlaalal stabilised spacecraft was cylindrical with a 
diameter of 192 c* and a height of 117 cm. A rotatable solar 
array with an area of 3 so • was mounted on top of the 
spacecraft. The star trackers were mounted on the optical 
benches of the two Imaging telescopes to facilitate alignment 
and stability. In the occultatlon mode the observatory was 
able to view all of the celestial sphtre except for a cone of 
half-angle 1% deg centered on the sunl In the arbitrary 
pointing mode the excluded cone was a cone of half-angle 49 
deg* also centered on the sun. Consumables were distributed to 
enable so*r 100 orbital maneuvers for lunar occultat 4 on to be 
undertaken ana over 2000 targets to be observed. The 
scientific parload was funded by rSA ana Its devtlopment 
managed by ESA. use of the ooservatory was open to the 
scientific coemunlty following selection of oDser vat lonal 
proposals. 
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BRIER OTSCR 1PI ION 

The Instrument consisted of t-o Identical «-ray Imaging 
t a lesc opes (LEI an*. iE2> utUlflng t.o nested gray 1ng-1nc 1 dence 
paraoot tc/h yparbollc reflectors. 1 he focal-plane assembly 
Incorporated a gas- Uo. pos It 1o«-sms 1 1 1 v e proportional countar 
ano a channel-mull Ipl ler array* covering the e»*-rgy range from 
0.0A to 2 fceVl this was limited by the reflecting optic*. A 
transmission grating -as located al tne eatt plane of t ha 
mirror for spectroscopic *easur eeent s. Each telescope )«ad an 
ROW of 1 deg* a jeowetrtc collecting area of 90 so ca, a eass 
of 30 iq* and consumed * w. Miters and a grating could be 
used to seporote a-rays of different -ovelengths. 
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SCIENCE 

INVESTIGATION OISC I»L I NE I S) 
A- A AT ASTRONOMY 

PERSONNEL 
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L. 
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S* 

saleni 

U OF PALERMO 
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G. 
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U OF MILAN 
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G* 
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U OF MILAN 

TM 

- 

A* 

PEACOCK 
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BRIEF DESCRIPTION 

A gas-sc Int 1 l lat Ion proportional-counter spectrometer 
(GSPC) Mas used to study detailed spectral features In the 
energy range 2*5 to SO keV* The device had an effective area 
of 2S0 so cm and an energy resolution of lOt at 10 keV* The 
experiment FOV* defined by a mechanical collimator* Mas 45 
arc-eln funM. The counter ulnoou ««s a 175-micrometer thick 
beryllium foil and the gas cell a as filled ulth a 

one-atmosphere mixture of 931 xenon and St helium, The GSPC 
had an x-rav collecting area of ?00 sa c>i a mass of 8 kg* and 
consuaed S U* 
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PERSONNEL 
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TM • R • STAUBERT U OF TUBINGEN 

TM - K.A. POuNOS U OF LEICESTER 

TM - M. TURNER U OF LEICESTER 

BRIEF DESCRIPTION 

The Instrument consisted of a large area proportional 
counter (ME) array of argon-filled counters* backea up by 
■enon-fllleo counters ulth an effective area of 1*600 sq ca* 
covering the energy range froa 1.2 to SO keV* The array vas 
divided Into four cectlons* each of uhlch could be offset from 
the pointing direction to orovlde for a variable flat-top 
collimator response* The detectors had FOVs of l.S deg ulth an 
energy resolution of 20t at 6 keV for argon and 22 keV for 
aenon. The ME had a mass of *8 kg and consumed 17 u* 
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SPACECRAFT COMMON NAMf. GEOS 3 
ALTERNATE NAMiS- GEODETIC EkPwORER SAT, GE0S-C 
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UNITED STATES NASA-0SSA 
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PERSONNEL 
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FlNLCY 

NASA hCAOOUARTERS 


SC - J.P. 

MURPhT 

NASA HEAD3UARTERS 


PS - H.R, 

STANLEY 
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BRIEF DESCRIPTION 

The GEOS 3 (Geo dynamic* Experimental Ocean Satellite) 
spacecraft uas an octahedron* topped by a truncated pyramid* 
vlth a parabolic reflector for a radar altimeter on the flat 
bottom side* A metal ribbon boom ulth end mass extended uouard 
approa Imatel y 8*1 m from the top of the oyrtmld* Passive laser 
retroref lector cubes were mounted In a ring around the 
paracolic reflector 1th the normal vector from each cube 
facing deg outuard from the direction of the earth, A 
turnstile antenna for VhF and UHF freouencles and separate 
antennae for eart h-v 1eM Ing 32 *-*h* Doppler* C-band* and S-band 
transponders were Ruunteo separately on flat surfaces neat to 
the parabolic reflector The dimension across the flats of the 
octahedron uas 1*22 - • and the spacecraft uas 1*11 m high. The 
mission provided the stepping stone betueen the National 
Geodetic Satellite Program l NGSP) and the Earth ana Ocean 
Physics Application Pr'. /am, It provided data to refine the 


geodetic and geophysical results of the NGSP and served as a 
test tor nev systems* Mission objectives mere to perform a 
satellite altimetry experiment In orbit* to support further the 
calibration and position determlnat Ion of NASA and other agency 
C-band radar systems* and to perform a sa tel 1 1 te- to-sat e ll Ite 
tracking experiment ulth the ATS 8 spacecraft using an S-band 
transponder system* This system mss also used for periodic 
GEOS 3 telemetry data relay through ATS 6* to support further 
the Intercomparl son of tracking systems* to Investigate the 
solid-earth dynamic phenomena through precision laser tracking* 
to refine further orbit determlnat Ion techniques and determine 
Interdatum ties and gravity models* and to support the 

calibration and position determination of NASA Spaceflight 
Tracking and Oata Netuork (STON) S-band tracking stations* For 
more details* see special reports on the GEOS 3 In U* Geophys* 
Res** v* 84, n. B8* 1579, 
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INVESTIGATION NAME- US NAVY OOPPlER SYSTE" 

NSSOC 10- 75-027A-03 INVESTIGATIVE PROGRAM 

COOE EE, APPLICATIONS 

INVESTIGATION DISCIPLINED) 
navigation 

GEODESY 

PERSONNEL 

pi - r.j. anoerle usn surface ueapns ctr 

BRIEF DESCRIPTION 

The Doppler technique of timing and measuring the 
freauency shift of radio transmissions from a moving spacecraft 
uas used to obtain data that further established the structure 
of the earth's gravitational field through the comparison of 
neu and established geodetic measurement s* Tuo transmitters 
mere operated at freouencles of 182 and 324 mmj. The dual 
frequencies mere coherently related and utilized In conjunction 
ulth ground Ooppler receiving stations to obtain precision 
satellite range-rate data* The dual frequencies mere generated 
by a highly stable oscillator driving txo frequency 

multipliers* Both freouencles mere used simultaneously to 
provide comparison data of the effect of the Ionosphere on the 
signals* Thirteen or more fixed ground receiving stations 
operated by the U*S* Navy Ooppler Tracking Netuork (TRANET) and 
12 portable geocelvers operated by the U*S* Army* u. S. Navy* 
anq u*S* Air Force* all under the direction of the Oefense 
Mapping Agency (DMA) obtained data* Observations made from 
three or more knoan stations alloued deduction of orbital 
parameters* Range-rate data from either the fixed stations or 
the geocelvers were estimated to be accurst# ulthln 0,3 cm/s* 

— geos 3* JACKSON— 
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NSSOC 10- 75-027A-03 INVESTIGATIVE PROGRAM 

COOE EE* applications 
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NAV. A ) 'N 

PERSONNEL 

PI • E *8* JACKSON NASA-GSFC-WFF 

BRIEF DESCRIPTION 

The objective of this experiment uas to support the 
altloeter C-band system calibration as veil at geometric* 
gravimetric* and other geodetic Invest 1 gat Ions* The C-band 
transoonder subsystem consisted of tuo transponders : one* the 
GEOS 2 noncoherent type and the other* a coherent C-band 
transponder* The noncoherent transponder provided for range 
and angle measurements* uhlie the coherent transponder provided 
for both range* range-rate* and angle measurements* Both 
transponders received signals at 3690 mhx. The coherent 
transponder transmitted at 3690 mm* * uhlie the noncoherent type 
transmitted at 5763 nhj. Each C-band transponder transmitted 
one pulse for each coded group of pulses transmitted by a 
ground tracking C-band radar. The Internal delay betueen the 
received ground-transmitted pulse code and the 
t ransoonder-transml tted Pulse uas calibrated prior to launch* 
Each transponder (uhlie operating separately or s Imul taneously) 
operated In either standby or override mode* In standby* the 
receiver became operational aft*r approximately 60 s of 
Interrooat Ion* or long enough for the output tube to uarm up* 
In override* the output tube filament uas energized by the 
external command and the uarm-up delay drcu*t bypacsed after 
the tube uarmed up* thus alloulng the transponder to respond 
Immediately to Interr ogat Ion signals* This override mode 
reduced ground-command requirements and conserved spacecraft 
poue r, 
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PERSONNEL 

PI - C*L. PURDY 

BRIEF DESCRIPTION 

The rafljr altimeter «<■ the highest priority experiment 
on GEOS 3. The objectives were « 1 R to determine the 

feasibility and utility of a spaceborne radar altloeter for 
mapping the topography of the ocean surface tilth an absolute 
accuracy within 5 m. and with a relative accuracy of 1 to 2 
12) to determine the feasibility of aeasurlng the deflection of 
the vertical Information at sea* (3) to deteralne the 

feasibility of Measuring wave height* and (9) to contribute to 
the technology leading to a future operational 
a 1 1 1*eter- satel 1 1? e system with a 10 -cm measurement caoablllty. 
To meet the experiment objectives* the altimeter had two 
distinct data- gat her Ing modes: a long-oulse altimetry data mode 
ana a short-pulse mode* Performance capabilities and operating 
charac ter 1st Us of the altimeter differed for the two modes* 
Both modes operated on a 13*9-GMz frequency* used a parabolic 
antenna* had a maximum range acaulsltlon time of 6 s* and had 
ar. altitude granularity of plus or minus 0*2 «• Differing 

charac ter 1st Ics were os follows: (1) altitude oata rate for 

the long-pulse mode was two readings per second and for the 
Short-Pulse mode was sla readings per second* and (21 Input 
power for the long-pulse mode was 30 w and for the short-pulse 
moae was 100 m* The GEOS 3 radar altimeter had several 
features In common with the altimeter used on the Skylab 
spacecraft* but It had advantages over the Skylao altimeter 
because of laprovec accuracy and ability to operate over 

extended areas for greater periods of time* thereby providing 
the capability of examining the earth over longer arts and 
observing extensive ocean areas* The third In the series of 
satellite altimeters was flown on Seasat 1* The system 

provided good Quality data and demonstrated the capabilities 
more t han originally anticipated* more details can be found In 
J* Geophys* Res** v* 8a* • Bo* 1979* 
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BRIEF DESCRIPTION 

The S-band transponder subsystem provided metric tracking 
data (range* range-rate)* It transmitted telemetry data* but 
did not receive commands* The transponder operated In the 
following three mooes! (1) sat el l 1 t e-t o-s at el l 1 t e tracking 
(SST) from the Rosman or European ATS ground stations through 
ATS 6 to GEOS 3 ana back (also see experiment 75-027A-06)* (2) 
direct unified S-oano (USB) (Doppler only) gr ound- st at 1 on 
tracking of GEOS 3* and (3) dl-ect GRARR (Goddard Range and 
Range Rate) ground-station tracking of GEOS 3* The transponder 
subsystem consisted of a single-channel transponder* a power 
amplifier* a olpleier* and an earth -v 1 twl ng and ATS-vlewIng 
antenna system. The antennae were selectable by ground 
command* The ear t h-v lew Ing antenna for direct tracking with 
the USB and GRARR ground stations had approximately 

hemispherical coverage ang a minimum of 0-dB gain within 60 neg 
of the spacecraft Z ails. The SST antenna system consisted of 
an In-track array that provided a 3-dB gain In the direction of 
ATS for GEOS ascending and descending node dasses* which 
crossed the eouator within plus or minus 26 deg of the ATS 
subsatelllte point* In the SST operation mode* the 

Interr ogat Ion signal was first transmitted at C-band by the ATS 
ground station to the ATS 6 spacecraft* ATS 6 1 n» t rument at 1 on 
coherently altered the signal* making It compatible with the 
Input frequency (2069*1123 nmi ) of the S-band transponder on 
GEOS 3* and transmitted the tlgnwl to GEOS 3* GEOS 3 then* 
after translating the received signal* ret ransmlt t ed It to ATS 
6 as If ATS 6 were another ground station* ATS 6 then 
retransml t ted the signal to the ATS ground station at C-band* 
Range sum and range-rate sum were obtained by comparing the 
Interrogation and response signals* The S-band on GEOS 3 was 
also tracked by the uSB anp GRARR STDN stations* Carrier 
frequencies (2069.1125 mm* U o and 22m 7 Mmi down) were identical 
to those of the SST mode* Coherent GRARR tracking was 
accomplished via standard GRARR ranging side tones* USB 
tracking consisted only of coherent-carr ler Doppler tracking* 
The S-band transponder was a s Ingle- channel transponder! 
therefore* simultaneous operation was nut Possible* 
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INVESTIGATION NAME- LASER TRACKING REFLECTOR 

NSSOC 10- 75-027 A- Ok INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE ( S > 
NAVIGATION 
GEODESY 

PERSONNEL 

PI - C.C. STEPHANIOES NASA-GSFC 

BRIEF DESCRIPTION 

Laser corner reflectors* composed of 26* 35-mm cubes* and 
grounq-based laser systems were used to obtain precise 
satellite tracking Information. The AppUeo Rhyslcs laboratory 
provided the laser cube reflector panels* The cubes were 
configured on the lateral surface of a conic frustum* with the 
lateral surface of the frustum adjoining the bottom* 

earth -oriented surface of the spacecraft at a 95-oeg angle. 
The base of the frustum measured approx Imatel y 0.9 meter In 
diameter* When Illuminated by a laser light pulse from the 
ground* each re troref lec tor cube In the array reflected the 
light ray back to a special telescope receiver on the ground* 
The reflected llqht was picked up by the telescope* anc the 
optical Impulses converted to an electrical signal. A digital 
counter recorded the time when the light beam was returned to 
the ground* The total travel time of the light pulses* from 
ground to satellite ana back to the ground* -easurec the 
dlstanc. to the satellite* thus forming the oasis of the 
satellite optical laser system. The following observational 
systems acdulred the necessary oata: NASA/wallops Laser Ranging 
Systems* SA0 (Smithsonian Astrophyslcal Observatory) Laser 
Ranging Systems* GSFC Laser Ranging Systems* and other national 
and Internat lonal laser stations determined* 
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SPACECRAFT COMMON NAME- GMS 

ALTERNATE NAMES- GEOSTATION. “ETEORDL. sat., HIWAUARI 
NSSOC ID- 77-065A 


LAUNCH DATE- 07/19/77 ME I G ? 6*7. *5 

LAUNCH SITE- KENNEDY SPACE CENTER, uNITEO STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COJNTRY/AGENCT 

JAPAN NASOA 

UNITEO STATES NASA-OSSA 

INITIAL CRB IT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PER 100- 1*29.9 MIN 
PERIAPSIS- 35531. «* ALT 

PERSONNEL 

PM - N* KODAIPA 
PS - JPA STAFF 

BRIEF DESCRIPTION 

The Geostat 1 onar y Meteorological Satellite (G**?) was 
Japan's contribution to the International GARP (Global 
Atmospheric Research Program)* One major objective of GARP -as 
to obtain synoptic global meteorological data sets for 1 year's 
duration (to Include two optimized observing periods of a few 
weeks eech)* These data served as raw material to optimize 
computer models for m et eorol og 1 c al prediction. It was hoped 
that determination could be made of the time limitation for 
Short-term modeling. This spacecraft was roughly cylindrical 
with a height of 3*5 cm and a diameter of 216 cm. The 
cylindrical surface was covered with solar cells which could 
provide 2 25 b* The satellite was spin-stabilized with a desoun 
earth-pointing antenna* The satellite was positioned near 190 
deg E and detlgneo to ooerate for 5 years* 
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APPLICATIONS SATELLITE 

INVESTIGATION DI SC IP L I NE ( S) 

METEOROLOGY 


PERSONNEL 

PI - JMA STA=* JAPANESE PETEQR0L *&CY 

BRIEF DESCRIPTION 

The Visible and IR Spin-Scan Radiometer (VISSR) was 
similar to VISSR experiments on other GARP (Global Atmospheric 
Pesearch Program) satellites such as GOES 1. The objectives 
were to make observations of the earth cloud cover location* 
land surface temperature* sea surface temperature* and cloud 
top temperature* It made both night IR (10*5 to 12*5 
micrometers) and Jay IR* plus visible (0*5 to 0.75 micrometer) 
photometric observations of the subsatelllte area at 30-«1n 
Intervals* The visible channel had a resolution of about 1*25 
km and the IR channel had a resolution of about 5 km at nadir* 
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Real-t1*a transmission .at ivillioU to the data acquisition 
station In Japan* alto additional data transmission to other 
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PERSONNEL 

PI - 


JAPANESE PE T COOL AGCY 


BRIEF DC SC R IP T I ON 

The GPS Included a communications facility. The 
objectives of this equipment were c 1 > to collect ana relay 
weather observations from remote stations* Including ouoyt* 
ships* and aircraft* and (2) to transalt -eatner Information 
and analyses fro* the central aeather facility to other weather 
st at Iona. 
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INVESTIGATION DI SC I »L I NE ( S> 
PARTICLES AND FIELDS 


PERSONNEL 
PI - T. 


INST PhYS ♦ Ch£P RES 


BRIEF DESCRIPTION 

The Soace Environment Ponltor tSEP> eiperlaent observed 
the In situ charged oartlcle environment. Solar protons tl to 
SO 0 PeV>* alpha oartlctes (8 to 390 PeV> and solar electrons 
(greater than 2 "ev ) were discriminated* and their respective 
energies aonltored by aeans of a nusber of solid-state 
detect or s* 


• •• GPS 


SPACECRAFT C0"P0N NAPE- GPS 2 
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NSSDC 13- 61-076A 


LAUNCH DATE- 08/10/91 

LAUNCH SITE- TANEGAShIPA, JAPAN 

LAUNCH VEHICLE- N-2 


WEIGHT- o5 3 • KG 


SPONSORING COUNTRY/A&ENC T 

JAPAN 


INITIAL ORBIT PARAPETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1035.9 PIN 
PERIAPSIS- 35776. K" ALT 


EPOCH DATE- 08/26/81 
INCLINATION- 0.2 OES 

AP3APSIS- 33792. KP ALT 


PERSONNEL 
PP - N. 
PS - 


R 00 A I RA 

JP A STAFF 


PETEOROL SATELLITE CTR 
JAPANESE PETEOROL AGCY 


BRIEF DESCRIPTION 

The Geostat lonar y meteorological Satellites (GPS) were 
Japan's contribution to the Int ernat 1 ona l Global Atmospheric 
Research Program ( JARP ) . The spacecraft mas roughly 
cylindrical mlth a height of 393 c* and a diameter of 216 cm. 
The cylindrical surface mas covered with solar cells «hlch 
provided 225 w. The satellite was spin-stabilized with a 
despun earth-oolnt Ing antenna. The satellite ass oosltloned 
near 190 deg E and was designed to operate for 5 years. This 
was a follow-on GPS type spacecraft launched and controlled by 
nasda of japan. 


GPS 2* JPA STAFF- 


INVESTIGATION NAPE- VISIBLE AN0 INFRARE0 SPIN-SCAN 
RA0I0PETER (VISSR) 


NSSOC ID- 81-C76A-01 


INVCSTIGATI VE PRO&bah 
APPLICATIONS SATELLITE 


INVESTIGATION OISCIPLINEC S> 
PETEO* OLOGY 


PERSONNEL 

PI - 


JAPANESE PETEOROL AGCY 


BRIEF DESCRIPTION 

The visible and Infrared Suln-Scan Radiometer (VISSR) was 
similar to VISSR eaperlments on other G* *° (Gloosl Atmosoherlc 
Research Program) satellites such as jOES 1 and GPS. The 
objectives mere to make observations of the earth cloud cover 
location* land surface temoerature* sea surface temperature* 
and cloud top temperature. It made both night IP (10.5 to 12.3 
micrometers) ano day IR measurements* plus visible (0.3 to 0.75 


micrometer) photometric observations of the subsatelllte area 
at 30-oln Intervals. The visible channel had a resolution of 
about 1.25 ks* and the IR channel had a resolution of about 3 
km at nadir. Real-time transmission was available to the data 
acquisition station In Japan* with additional data transmission 
to other meteorological users as needed. Because of optical 
failure since 1983* the eiperlaent was subsequently replaced by 
Its successor on GPS 3. 


GPS 2* JPA STAFF- 


INVESTIGATION NAPE- MEAThCR C0PPUNICATI0NS FACILITY 


81-C76A-03 


INVESTIGATIVE PRDGRAH 
APPLICATIONS SATELLITE 


INVESTIGATION 0 1 SC IPL I NE ( S) 
PETEOROLOGY 


PtR*uwNEL 
PI - 


JAPANESE PETEOROL AGCY 


BRIEF DESCRIPTION 

The GPS 2 Included a communications facility. The 
objectives of this equipment were (I) to collect ana relay 
weather observations from remote stations* Including buoys* 
ships* and aircraft* ana (2) to transmit weather Information 
and analyses from the central weather facility to other weather 
stations. 


GPS 2* hOhNO- 


INVESTI&ATION NAHE- S a ACE ENVIR0N“EN T p ONI T OR (SEP) 


81-076 A- 02 


INVESTIGATIVE PRCGRAP 
APPLICATIONS SATELLITE 


INVESTIGATION DISCIPLINE (S) 
PARTICLES AND FIELDS 


PERSONNEL 

PI - T. KOHND 


INST PhYS ♦ C h£ H RES 


BRIEF DESCRIPTION 

The Soace Environment monitor (SEP) eiperlaent observed 
the In situ charged oartlcle environment. Solar orotons (1 to 
500 Pev>* alpha particles (B to 390 “eV)* and solar electrons 
(greater than 2 PeV) were discriminated* and their respective 
energies were monitored by meant of a number of solid-state 
detectors. 


SPACECRAFT CPPPON NAPE- GPS 3 
ALTERNATE napes- MIPAVARI 3. 15152 


NSSDC ID- 89-080A 


LAuNCh 0ATE- 08/02/89 

LAUNCH SITE- TANEGASHIPA* JAPAN 

LAi*Ch VEHICLE- N-2 


WEIGHT- 681. KG 


SPONSORING COUNTRY/AGENCY 
JAPAN 


INITIAL ORBIT PARAPETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1950.2 PIN 
PERIAPSIS- 35783. KP ALT 


EPOCH DATF- 09/17/89 
INCLINATION- 1.86 DEG 
AP0APSIS- 363*0. KP ALT 


PERSONNEL 
PP - Y. 
PS - 


ICMIKAVA 

JPA staff 


NASCA 

JAPANESE PETEOROL AGCY 


BRIEF DESCRIPTION 

The Geostatlonar y meteorological Satellites (GPS) were 
Japan's contribution tc the Internet 1 ona l Global Atmospheric 
Research Prograe (GARP). The spacecraft was roughly 
cylindrical with a height of 395 cm and a diameter of 215 cm. 
The cylindrical surface was covered with solar cells which 
provide 263 v. The satellite was spin-stabilized with a despun 
esrth-po Int Ing intynn*. The satellite was positioned near 190 
deg E and was designed to operate for 5 years. This was a 
follow-on GPS tyoe spacecraft launched and controlled by NASDA 
of Japan. 


GPS 3* JPA STAFF- 


INVESTIGATION NAPE- VISIBLE AND INFRARED SPIN-SPAN 
RA0I0HETER (VISSR) 


NSSDC ID- 89- 0 80 A- 0 1 


INVESTIGATIVE PROGFAP 
APPLICATIONS SATELLITE 


investigation oisciplineis) 

"ETE0R0L0GY 
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PERSONNEL 
PI • 


JMA STAFF 


JAPANESE "ETEOftOl *OCT 


BRIEF DESCRIPTION 

The Visible an<j Infrared Spin-Scan Radiometer (VISSR) uas 
alallar to VISSR eaperlaents on other 6ARP (Global Atmospheric 
Research Program) satellites such as GOES 1 and GNS* The 
objectives were to »oke observations of the earth cloud cover 
location, land surface teaperaturet sea surface teoporoture* 
and cloud top temperature. It aade both night IR (10.5 to 12.5 
alcroaeters) and day IR ae asureaents • plus visible (0*5 to 0.75 
alcroaeter) photometric observations of the subsatelllte area 
at 30-mln Intervals. The visible channel had a resolution af 
about 1.25 km, and the IR channel had a resolution of aoout S 
Aa at n'edlr. Real-time transalsslon vas available to the data 
acoulsltion station in Japan t with additional data transalsslon 
to other aeteorologlcal users as needed. 

....... GNS Si JHA STAFF-™ .............. 

INVESTIGATION NAPE • HEATHER COMMUNICATIONS FACILITY 

NSSOC ID- 8*-080A-03 INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 


A support structure extended radially from the thrust tube and 
aas afflied to the solar panels* uhlch formed the outer «alls 
of the spacecraft and provided the prlaary source of electrical 
POMer. Located In the annulus-shaoed space betueen the thrust 
tube and the solar panels uere stat lonkeepln' and dynaalcs 
control equloeent* batteries* and aost of the SEP equipment* 
Proper spacecraft attitude and spin rate ( approilaate l y 100 
rpa) uere aalntalned by tuo separate sets of Jet thrusters 
Mounted around the spacecraft eQuator and activated by ground 
coanand. The spacecraft used both unf-bano and S-band 
frequencies In Its teleaetry and command subsystem. A 
lou-pouer vhf transponder provided telemetry and coaaand during 
launch and then served as a backup for the prlaary subsystem 
once the spacecraft had attained synchronous orbit. For aore 
detailed Information, see "The GOES/SMS user*s Guide" ( TAR 
628599)* available from NSSOC. On December 1* I9?ft* 
responsibility for GOES 1 uas turned over to ESA to be used as 
oart of GARP. It uas stationed over the Indian Ocean and 
controlled by ESOC In Darmstadt* F.R.G. In Oeceaber 1979* It 
uas returned to the control of NO A A and positioned at 135 deg 
M. Nhen GOES 5 VAS experienced a failure on July 30* 198*, 
GOES A uas moved east and GOES 1 uas reactivated by NO AA to 
provide visible Imaging capability over the uestern united 
States. GOES 1 failed on February 3* 1985. 


INVESTIGATION 01 SC IPL I NE ( S ) 
METEOROLOGY 


PERSONNEL 

PI “ JNA STAFF JAPANESE PETEOAOL AGCT 

BRIEF DESCRIPTION 

The G*S 3 Included a communications facility. The 
objectives of this equipment mere (1) to collect and relay 
urether observations from remote stations* Including buoys* 
ships* and unmanned stations* and (2) to trar.salt ueather 
Information and analyses from the central ueather facility to 
other ueather stations. 

— GAS 3* ROMNO 

INVESTIGATION NAM£. SPACE ENVIRONMENT MONITOR (SEMI 

NSSOC ID- 8A-C80A-02 INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 

INVESTIGATION 01 SC IPL I NE ( S > 
PARTICLES AN0 FIELDS 

PERSONNEL 

PI - T. K0HN0 INST PMYS ♦ CMEM RES 


....... GOES 1* LEINBACM— , 

INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR 


NSSDC 10- 75- 1 00 A- 02 


PERSONNEL 

PI - M. LEINBACM 
PI - n.n. SAUER 

BRIEF DESCRIPTION 

A number of separate silicon solid-state detectors* each 
having a tailored moderator thickness and a separate 
electronics unit for pulse amplification and pulse-height 
d 1 scr lulnat 1 on. mere used to obtain par 1 1c l e-t ype/ energy 
measurement s. Seven channels measured protons In the range 1 

to 500 MeV. Si* channels measured alpha particles In the range 
a to *00 MeV. One channel measured electron* greater than 2.A 
MeV. 


INVESTIGATIVE PRDGRAm 

COOE EE/OPER. ENVIRON. MONITORIN 

INVESTIGATION 0ISC IPL I NE (S I 

particles and melds 

SOLAR PHYSICS 


NO AA-E R„ 
NOAA-CPL 


GOES 1* LEINBACM 


BRIEF DESCRIPTION 

The Space Environment Monitor (SEM) experiment observed 
the In situ charged-oar t 1c le environment. Solar protons (0.8 
to 100 MeV)* aloha particles (8 to 370 MeV)* and solar 
electron* ( >=2 MeV) uere dlscr Imlnated* and their respective 
energies uere monitored by means of a number of solid-state 
detectors. 


INVESTIGATION NAME- SOLAR X-RAY MONITOR 

NSSDC ID- 75-100A-03 INVESTIGATIVE PROGRAm 

CODE EE/OPER. ENVIRON. MONITORIN 

INVESTIGATION OISCIPLINE(S) 

SOLAR PHYSICS 


GOES 1 


SPACECRAFT COMMON NAME- GOES 1 

alternate names- sms-c* SOES-A 
NSSDC 10- 75-1 00 A 

LAUNCH DATE- 10/16/75 mEIGmT- 631. KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NOAA-NESS 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1*12.0 N I N 
PERIAPSIS- 3*165. KM ALT 


EPOCH OATE- 10/17/75 
INCLINATION- 1.0 DEG 

APOAPSIS- 36*58. KM ALT 


PERSONNEL 

PI - H. LEINBAC* NOAA-ERu 

PI - H.H. SAUER NOAA-ERL 

BRIEF DESCRIPTION 

The x-ray counter uas composed of a collimator* tuo 
1 onl i at Ion chambers* and tuo electrometers. A small angular 
aperture uas chosen for the telescope collimator* uhlch uaa 
mounted so that the declination of Its axis could be controlled 

by ground command to ensure that the full disk of the sun uas 

vteued by the telescope once during every vehicle rotation. 
One Ion chamber uas filled vlth argon at 1 atm for detection of 
1- to 8- A x rays and had a 0.l?7-mm beryllium ulndom to exclude 
X rays of longer uavelengths. The other chamber uas filled 

ulth ienon at 1.5 to 2 atm and had a 1.27-mm beryllium ulnoou 

or measurements of K rays In the uavelength range 0.5 to 3 A. 

....... GOES 1* LEINBACM ............... 

INVESTIGATION NAME- MAGNETIC FIELD "ONITOR 


PERSONNEL 

pm - G *W • LONGANECKER N ASA-GSFC 

PS - W.E. SHENK N ASA-GSFC 

BPIEF DESCRIPTION 

GOES 1 (SMS-C) uas a NASA-developed* NO a* -operated • 
geosynchronous* and operational spacecraft. The 

sp in-stabl 11 ted spacecraft carried (1) a visible Infrared 
spin-scan radiometer (VISSR) toorovlde Mgh-qjallty day and 
night cloudcover data and to take radlance-der Ived temperatures 
of the earth/atmosohere system, (2) a meteorological data 

collection aid transmission system to relay processed data from 
central ueather facilities to APT-equIoped regional stations 
and to collect ano retransmit data from remotely located 

earth-based platforms* and (3) a space environment monitor 
(SEM) system to measure proton* electron* ana solar X-ray 
fluxes and magnetic fields* The cyl Indrlcally shaped 
spacecraft matured 190*5 cm In diameter and 230 cm In length, 
exclusive of a magnetometer that extended an additional 83 cm 
beyond the cylinder shell* The primary structural members uere 
a honeycombed eouloment shelf and tnrust tube* The VISSR 
telescope uas mounted on the equloment shelf and vleued the 
earth through a soedal aperture In the side of the spacecraft* 


NSSDC ID- 75-1004-0* iNttSTlGATlVt PROGRAM 

COOE EE/OFER. ENVIRON. MONITORIN 

INVESTIGATION 01 SC IPL INE (S ) 
PARTICLES AND r I£i3$ 

magnetospmeric physics 

PERSONNEL 


*»1 

- M. 

LEINBACM 

NOAA-EPL 

PI 

- H.H. 

SAUER 

NOAA-ERL 

01 

- J.C. 

JOSEL YN 

NOAA-ERL 


BRIEF DESCRIPTION 

A biaxial* closed-loop* fluxgate magnetometer uaa 
deployed on a boom about 0*61 m long. The magnetometer* uhlch 
had one sensor aligned parallel to the spacecraft spin axis and 
the other perpendicular to this a*lt* measured the magnetic 
field at synchronous altitude. Each sensor had a selectable 
range («50* 100* 200* or *00 nT)* an offset field capability 
(Plus or minus 1200 nT In *0-nT steps)* and an Inflight 
calibration capability. 
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INVESTIGATION NAME- VISIBLE 1NFRAAED SPIN-SCAN RAO I ONE TCP 
(VISSR) 



75-100A-01 


INVESTIGATIVE PROGRAM 

CODE EC/OPERATIONAL HEATHER obs 


INVESTIGATION 0 1 SC IPL I NEt S) 
METEOROLOGY 


PERSONNEL 

PI - ICSOIS STAFF 

01 - w.E. ShENK 


NOAA-NCSOIS 

NASA-GSFC 


BRIEF DESCRIPTION 

The Vltlole Infrared S pln-Scan R adlometer (VISSR/ flour 
on GOES 1 provided day/night ooter vet Ions of cloud cover end 
earth/cloui radiance derived temperature measurements from a 
synchronous* spln-stabll lied* geostat lonary satellite for uce 
In ooeratlonal weather analysis and forecasting. The 
t*o-channel Instrument was able to take both full and partial 
pictures of the earth's disk. The Infrared channel 110.5 to 
12.6 micrometers) and the visible channel (0.55 to 0.70 
micrometer) used a common ootlcs system. Incoming radiation 
was received by an elllptlcally shaped scan mirror and 
collected by a Rltchey-Chretlen optical system. The scan 
mirror was set at a nominal angle of AS deg to the VISSR 
optical ails, which was aligned parallel to the spin ails of 
the spacecraft. The spinning motion of the spacecraft 
(aporoiloately 100 rpm) provided a west-to-east scan motion 
when the so In ails of th« spacecraft was oriented oarallel with 
the earth's ails. The latitudinal scan was accomplished by 
sequentially tilting the scanning mirror north to south at the 
completion of each spin. a full picture took 18.2 min to 
complete and about 2 min to retrace. During each scan v the 
field of view on the earth was sweat by a linear array of eight 
visible-spectrum detectors* each with a ground resolution of 
0.9 km at xero nadir angle. A mercury-cedmlum-tellurlde 
detector sensed the Infrared portion of the spectrum with a 
horizontal resolution of approi Imately B km at xero nadir 
angle. The Infrared oortlon of the detector measured radiance 
temperatures between 180 and 315 deg ft* with a prooosed 
sensitivity between o.a an a l.A deq ft. The VISSR output was 
dlgltlxed end transmitted to the National Oceanographic and 
Atmospheric Agmlnlstrat Ion CNQAA) Command Data Acquisition 
Station, wallops Island* Va. There the signal was fed Into a 
•line stretcher* where It was stored and time-stretched for 
transmission pack to the satellite at reduced bandwidth for 
re-broadcast to data utilisation stations. The VISSR data* as 
with all operational type data* were nandled by NOAA, and the 
majority of data was archived by National Climatic Center* 
Satellite Data Service Division, NOAA, Washington, 0,C. The 
NSSOC has a limited amount of research-oriented date. 


GOES 1* NESOI S STAFF. 


INVESTIGATION NAVE- DATA COLLECTION SYSTEM (DCS) 


75-10QA-05 


INVESTIGATIVE PROGRAM 

CODE EE/OPCRATIONAl wEAihER OBS 


INVESTIGATION 0 1 SC IPL I NE < S ) 
METEOROLOGY 


PERSONNEL 
PI - 


NESOI S STAFF 


NOAA-NESDIS 


BRIEF DESCRIPTION 

The meteorological data collection and transmission 
system was an experimental communications and data- handll ng 
system designed to receive and process met eor o l oglcal data 
collected from remotely located* earth-based data collection 
tooservat Ion) platforms (DCP). The collected data were 
retransmitted fro* the satellite to ground-based, regional data 
utilisation centers. Data from jp to 10*000 DCP stations were 
handled by the system. The system also allowed for the 
retransmission of narrow-band (mEFAl-type) data from 
centralised weather facilities to s«all* grojnd-based APT 
receiver stations* This communications system operated on 
S-bend frequencies. The minimum data collection system for one 
small meteorological satellite consisted of aporoi Imately 3500 
DCP stations for contact in a 6«h oerlod. The total amount of 
data collected during the G-h period was between 350 and 600 
kilobits* ceoendlnq on the coding techniques. Oata received 
from Individual stations varied from 50 to 3009 bits* depending 
on the types anq varieties of sensors used at an Individual DCP 
stat Ion. 


GOES 2' 


SPACECRAFT C0RP0N NAPE- GOES 2 
ALTERNATE NAPES- G0ES-B 


NSSOC 10- 77-CAbA 


LAUNCH DAI.- 06/16/77 WEIGHT- 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITEC STATES 
LAUNCH VEHICLE- DELTA 


29k. KG 


SPONSORING COUNTRY/AGENCT 
UNITE0 STATES 
UNITEO STATES 


NOAA-NESS 

NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOO- 1 A 36. PIN 
PER I APSIS- 35266. KP ALT 


EPOCH DATE- 06/21/77 
INCLINATION- 0.88 DEG 
APOAPSIS- 3630A. KM ALT 


PERSONNEL 

PP - G.U. cONGANECKER 
PS - W.E • SMENK 


NASA-GSFC 

NASA-GSFC 


BRIEF DESCRIPTION 
GOES 2 


was a NASA-developed* NOAA-oper ated* 
geosynchronous * and operational spacecraft. The 
spln-atabll Ixed spacecraft carried (1) a visible Infrared 
spin-scan radiometer (VISSR) to provide high-quality day/night 
cloudcover data and to take radlance-der Ived temperatures of 
the earth/atmosphere system, (2) a meteorological data 
collection and transmission system to relay processed data from 
central weather facilities to APT-equIpoed regional stations 
and to collect and retransmit data from remotely located 
earth-based platforms* and (3) a space environment monitor 
(SEP) system to measure proton* electron, and solar K-ray 
fluies and magnetic fields. The e yl Indr leal ly shaped 
spacecraft measured 190.5 cm In diameter and 230 cm In lenqth, 
exclusive of a magnetometer that extended an additional S3 cm 
beyond the cylinder shell. The orlmary structural members were 
a honeycombed equipment shelf and thrust tube. The VISSR 
telescope was mounted on the equipment shelf and viewed the 
earth through a special aperture In the side of the spacecraft. 
A support structure extended radially out from the thrust tube 
and was affixed to the solar panels, which formed the outer 
walls of the spacecraft and provided the primary source of 
electrical power. Located In the annulus-shaped space between 
the thrust tube and the solar panels were stat lonk eeplng and 
dynamics control equipment* batteries* and most of the SEH 
eouloment. Proper spacecraft attitude ard spin rate 
(approximately 100 rpm) were maintained by two separate sets of 
Jet thrusters mounted around the spacecraft equator and 
activated by ground command. The spacecraft used both unF-band 
and S-band frequencies In Its telemetry and command subsystem. 
A low-power vhf transponder provided telemetry and command 
during launch and then served as a backup for the primary 
subsystem once the spacecraft attained synchronous orbit. For 
more detailed Information* see "The GOES/SPS User's Guide* (TRF 
928599 ) , available from NSSOC. 


GOES 2* LEINBACh 


INVESTIGATION NAPE- ENERGETIC PARTICLE MONITOR 
NSSOC ID- 77-0 AOA- 02 


INVESTIGATIVE PROGRAM 

CODE EE/OPER. ENVIRON. PONI TOR IN 


INVESTIGATION DISCIPLINE CS) 
PARTICLES ANO FIELDS 
SOLAR PHYSICS 


PERSONNEL 

PI - H. LEINBACH 
PI - H.M. SAUER 


NOAA-ERL 

NOAA-ERL 


BRIEF DESCRIPTION 

A number of separate silicon solid-state detectors* each 
with a tailored moderator thickness and a separate electronics 
unit for pulse amplification and pulse-height dlscr Imlnat Ion* 
were used to obtain the following particle type and energy 
measurements : seven channels measuring protons In the range 1 
to 500 PeV* six channels measuring alpha particles In the range 
a to A00 PeV* and one channel measuring electrons > 2.9 *ev. 


....... GOES 2* LEINBACH 

INVESTIGATION NAPE- SOLAR X-RAY MONITOR 


NSSOC 10- 77-0A8A-03 


INVESTIGATIVE PROGRAM 

CODE EE/OPER. ENVIRON. PQNI TOR IN 


INVESTIGATION DISC IPLINE (S ) 
SOLAR PHYSICS 


PERSONNEL 

PI - H. LEINBACH 
PI - H.H. SAUER 


NOAA-ERL 

NOAA-ERL 


BRIEF DESCRIPTION 

The x-ray counter was composed 
lonlxatlon chambers* and two electromete 
aperture was chosen for the telescope 
mounted so that the declination of Its axis 
by ground command to ensure that the full 
viewed by the telescope once during eve 
One Ion chamber was filled with argon at 1 
1- to B-A x rays and had a 0.127-mo berylll 
x rays of longer wavelengths. The othe 
with xenon at 1.5 to 2 atm, and had a 1.27 
for measurement of x rays In the wavelengt 


f a collimator* two 
rs. A small angular 
olllmatsr* which was 
could be controlled 
disk of the sun .as 
ry vehicle rotation, 
atm for detection of 
um window to exclude 
r chamber was filled 
-mm beryllium window 
h range 0.5 to 3 A. 
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....... sots 2a ItINBICH 

INVESTIGATION NAN C- MAGNETIC FICLO NON! TON 

NSSOC 10- 77-0*8A-0* INVESTIGATIVE PROGRAM 

CODE EE/ONER* ENVIRON. MONITORIN 

INVESTIGATION OISCIPLINE(S) 
NAGNETOSPHERIC PHTSICS 
PARTICLES ANO FIELDS 

PERSONNEL 


PI 

- H. 

LEINBACH 

NOAA-ERL 

PI 

- H.H. 

SAUER 

NOAA-ERL 

01 

- J • C • 

JOSELVN 

NOAA-ERL 


BRIEF DESCRIPTION 

The magnetometer was a biaxial* closed-loop* fluxgate 
magnetometer with the two tensors aligned at right angles to 
one another. After mounting on a short booe (about .61 m)* one 
sensor was aligned parallel to the spacecraft spin ails and the 
other perpendl cular to this ails. Each sensor had a selectable 
range (50* 100* 200a or *00 nil. an offset field capability 
(plus or minus 1200 nT In AO-nT steos)* and an Inflight 
calibration capability. 

....... GOES 2a NE SOI S STAFF— ----- 


INVESTIGATION NANE- DATA COLLECTION SYSTEM (0CS> 

NSSOC 10- 77-0*RA-05 INVESTIGATIVE PROGRAM 

COOE EE/0PER AT lONAw mCATh£R 09S 

INVESTIGATION DISCIPLINED) 
METEOROLOGY 
COM- -NIC ATI on: 

PERSONNEL 

PI - NESDIS STAFF NOAA-NESOIS 


BRIEF DESCRIPTION 

The meteorological data collection and transmission 
system was an eiperlaental eommunlcat 1 ©ns and data handling 
system designed to receive and orocess aeteorol oglcal data 
collected from reaotely located earth-based* data collection 
(observation) platforms (OCP). The collected data aere 
retransmitted from the satellite to ground-based* regional data 
utilization centers. Oata from uo to 10*000 OCP stations could 
be handled by the system. The system also allowed for the 
retransmission of narrow-band (wEFAX-type) data from 
centralized weather facilities to existing small* ground-based 
APT receiving stations. This coamunlcet Ions system ooerated on 
S-band frequencies. The minimum data collection system for one 
small meteorological satellite consisted of approi Imately 3500 
DCP stations to be contacted In a G-h oerlod. The total amount 
of data collected during the 6-h oerlod was between 350 and 600 
kilobits* depending on the coding techniques. Oata received 
from Individual stations varied from 50 to 3000 bits* depending 
on the type and variety of sensors jsed at an Individual OCP 
st at Ion. 


JOES 3 




SPACECRAFT COMMON NAME- GOES 3 
ALTERNATE NAMES- 10952* G0ES-C 


NSSOC 10- 7B-062A 


LAUNCH DATE- 06/16/78 mCI&hT- 29*. KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITE0 STATES 
LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRY/AGENCY 
UNITEO STATES 
UNITED STATES 


NO A A-NESS 
NASA-0SSA 


INITIAL orbit PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PER 100- 1*50. R MIN 
PERIAPSIS- 35*69.1 KM ALT 


EPOCH DATE- 06/ 17/70 
INCLINATION- 1.7 DEG 

APOAPSIS- 36679.2 KM ALT 


PERSONNEL 

PM - G.W. LONGANECKER 
PS - U.E. ShENk 


NASA-GSPC 

nasa-gsfc 


BRIEF DESCRIPTION 

GOES 3 was a NASA-developed* NO AA-oper ated* 
geosynchronous • and operational spacecraft. The 
spin-stabilized spacecraft carried (1) a visible Infrared 
spin-scan radiometer (VlSSR) to provide high-quality day/night 
clcudcover data and to take radlanee-de rived temperatures of 
the earth/atmosphere system, (2) a meteorological data 
collection and transmission system to relay processed data from 
central weather facilities to APT-equIpped regional stations 
and to collect and retransmit data from remotely located 
tarth-based olatforms* and (3) a soace environment monitor 
(SEM) system to measure prolan* electron* and x-ray fluxes and 
magnetic fields. The cy l Indr Ically shaped spacecraft measured 
•90.5 cm In diameter and 230 cm In length* exclusive of a 
magnetometer that extended an additional R3 cm beyond the 
cylinder shell. The primary structural members were a 
honeycombed equipment shelf and thrust tube. The VISSR 
telescope was mounted on the equipment shelf and viewed the 


earth through a special aperture In the side of the spacecraft. 
A support structure extenoed radially out from the thrust tube 
and was affixed to the solar panels* which formed the outer 
walls of the spacecraft and provided the primary source of 
electrical power. Locateo In the annulus- shaped space between 
the thrust tube and the solar panels were stat lonkeeplng and 
dynamics control equipment* batteries* and most of the SFM 
equipment. Proper spacecraft attitude and spin rate 

(approx Imately 100 rpm) were maintained by tuo separate sets of 
Jet thrusters mounted around the spacecraft equator and 
activated by ground command. Trie spacecraft used both unr-band 
and S-banq frequencies In Its telemetry and commend subsystem. 
A low-oower VMF transponder provided telemetry and command 
during launch and then served as a backup for the primary 
subsystem once the spacecraft attained orbit. For more 

detailed Information* see a The GOES/SMS user's Guide* (TRF 
B2R599 ) * available from NSSOC. 

------- GOES 3* LEINBACH— ——————————————— 

INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR 

NSSOC 10- 78-062 A- 02 INVESTIGATIVE PROGRAM 

CODE EE/0PER. ENVIRON. MONI TOPIN 

INVESTIGATION DISC IPIINE (S ) 
PARTICLES ANO FIELDS 
SOLAR PHYSICS 


PERSONNEL 

PI - M • LEINBACH NOAA-ERL 

PI - h.h. SAUER NOAA-ERL 

BRIEF 0CSCRIPTI0N 

A number of separate silicon sol1d*state detectors* each 
with a tailored moderator thickness and a separate electronics 
unit for oulse amplification and pulse-height discrimination* 
were used to obtain the following particle type and energy 
measurements: seven channels measuring protons In the range 1 

to 500 MeV* six channels measuring alpha particles In the range 
* ta *00 MeV* and one channel measuring electrons greater than 
2.8 MeV. 

....... GOES 3* LEINBACH 

INVESTIGATION NAME- SOLAR X-RAY MONITOR 

NSSOC 10- 78- 062 A- 03 INVESTIGATIVE PRSSRAw 

COOE EE/0PER. ENVIRON. MONITORIN 

INVESTIGATION 01 SC I PL I NE (S ) 

solar physics 


PERSONNEL 

PI - H. LEINBACH NOAA-ERL 

PI - h.h. SAUER NOAA-ERL 

BRIEF DESCRIPTION 

The X-ray counter M as composed of a collimator* two 
Ionization chambers* and two elect rometers. A small angular 
aperture was chosen for the telescope collimator* which was 
mounted so that the declination of Its axis could be controlled 
by ground command to ensure that the sun was viewed by the 
telescope once during every vehicle rotation. One Ion chamber 
was filled with argon at 1 atm for detection of 1- to R-A X 
rays and had a 0.127-mm beryllium window to exclude x rays of 
longer wavelengths. The other chambe * was filled with xenon at 
1.5 to 2 atm* ana had a 1.27-mm beryllium window for 
measurements of x rays In the wavelength ranqe 0.5 to 3 A. 

....... GOES 3* LEINBACH— ——————— — — — 

INVESTIGATION NAME- MAGNETIC FIELD MONITOR 

NSSOC 10- 78-062 A- 0* INVESTIGATIVE PROGRAM 

COOE EE/0PER. ENVIRON. MONITORIN 

INVESTIGATION 01 SC I PL I NE ( S ) 
MAGNETOSPHERIC PHYSICS 
PARTICLES AND FIELDS 


PERSONNEL 



PI - H. 

LEI NBACH 

NOAA-ERL 

PI - H.H. 

SAUER 

NOAA-ERL 

01 - J.C. 

JOSELYN 

NOAA-ERL 


BRIEF DESCRIPTION 

The magnetometer was a biaxial* closed-loop* fluxgate 
maqnetometer with the two sensors aligned at right anqles to 
one another. After mounting on a short boom (about .61 •) • one 
sensor was aligned parallel to the spacecraft spin axis ma the 
other perpendl cular to this axis. Each sensor had a selectable 
range (50* 100* 200* or *00 nT), ar offset field capability 
(plus or minus 1200 nT In *0-nT steps)* and an Inflight 
calibration capability. 

....... GOES 3* NESDIS STAFF 


INVESTIGATION NAME- DATA COLLECflON SYSTEM (0CS) 


3 ? 






NSSOC ID- 7A-062A-C5 


PERSONNEL 
PI - 


NESDIS STAFF 


INVESTIGATIVE PROGRAM 
COOE EE/OPE RATIONAL WEATnfR ODS 

I NVE ST 1 GA T I ON OISCIPl INE(S) 
METEOROLOGY 
COMMUNICATIONS 


NOAA-NESCI S 


BRIEF OfSCRIPTION 

The data collection trite* was an eioarlsental 
communications and data-handl ing trite* deilgnad to racalva and 
process aeteorologlca l data collecteo fror re*otelr located* 
earth-based* data collection ( ooservat Ion) platforai <DCP>. 
The collected data Mere retrana eft t ed fro* trie latelllte to 
small* grouna-baaed* regional data uttllxatlon centert* Data 
fro* up to 10*000 OCP atatlona could be handled or the trite** 
The trite* alto allowed for the retrantmlta Ion of narrow-oano 
(wCFAx-type) data fro* centralized weather fadlltlet to 
ealttlng ground-batea APT receiving ttatlont* Thla 
co**un lea tl ont trite* operated on S-band freouendet* The 
*1n1*u* data collection trite* for one s*all meteorological 
tatelllte contlstec of aooroa 1*atelr 3500 OCP atatlona to be 
contacted In a f— h period* The total a*ount of data collected 
during the 6-h period *at between 350 and 600 kilobit!* 
depending on the coding technlQuea* Data received fro* 
Individual ttatlont varied fro* 50 to 3000 bits* depending on 
the trpe and varletr of sensors useo at an Individual OCP 
atat ion* 


NSSOC 10- 80-07SA-02 


PERSONNEL 

PI • H* LEINBACM 
PI - H.M* SAUER 

BRIEF DESCRIPTION 

The energetic 
detector etteabllea* 
overall energy aoectr 
Monitored protons In 
MeV* and alpha parti 
MeV* There was alto 
electrons In the ene 
detector* high energy 
monitored protons In fo 
particles In two energy 


INVESTIGATIVE PROGRAM 

COOE EE/OPER* ENVIRON* MONITORIN 

INVESTIGATION 01 SC 1 D L I NE IS > 
PARTICLES AND FIELDS 
SOLAR PMTSICS 


NOAA-CRL 

NOAA-ERL 


particle Monitor consisted of three 
each covering Halted regions of the 
u** The first two detector atteabllei 
•even energy ranges between 0*9 and 500 
clet In six energy ranges fro* M to >100 
one channel for the *eeture*ent of 
rgy range above 500 keV* The third 
proton and alpha detector (hEPAO)* 
ur energy ranges above 370 MeV and alpha 
ranges above 6*0 MeV/nucleon. 


GOES A* LEXNBACH- 


I NVEST I SAT ION NA*E- SDLAR R-RAY MONITOR 


NSS0C 10- 80-071A-03 


INVESTIGATIVE PROGRAM 
COOE EE/OPER. ENVIRON. 


MONI TORIN 


INVESTIGATION DISCIPLINE (S > 
SOLAR PHYSICS 


SPACECRAFT COMMON NAME- GOES * 

ALTERNATE NAMES- GOES-O* 1196* 

NSSDC ID- 60-071A 

LAUNCH OATE- 09/C9/80 WEIGHT- 660* KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NOAA-NESS 

UNITED STATES NASA-OSSA 


INITIAL orbit parameters 
ORBIT TYPE- GEOCENTRIC 
ORBIT PER 100 - 1*36.2 M 1 N 


EPOCH DATE- 09/28/80 
INCLINATION- 0.2 OEG 


PER IAPSIS- 

35776. KM alt 


APOAPSIS- 35P00. KM ALT 

PERSONNEL 

MG - A . J. 

CERVENKA 


NASA HEADQUARTERS 

PM - G.W. 

LONGANECKER 


NASA-GSFC 

PS - W.E. 

SHENK 


NASA-GSFC 

BRIEF DESCRIPTION 

GOES 1 was the sixth 

In 

a series of NASA-developed* 

NOAA-ooerated* 

geos ynchronojt 

and 

ooeratlonel spacecraft. The 


tpln-stabl 1 1 ted spacecraft carried (1) a VISSR (visible 
Infrared spin scar radiometer) atmospheric sounder (vAS) to 
provide hlgh-auallty day/nlght eloudeover data* to take 
radl ance-der Ived te*oeratures of the earth/at«osohere ayttaa* 
ano to deterolne atmospheric temperature and water vapor 
content at various levels* (2) a meteorological data collection 
and transmission system to relay Drocetted data fro* central 
weather facilities to APT-equIoped regional stations and to 
collect and retransmit data fro* reaotely located earth-based 
platforms* and <3) a space environment monitor (SEM) system to 
measure proton* electron* and solar x-ray fluxes and magnetic 
fields. The cyllndrlcelly shaped spacecraft measured 190.5 cm 
In diameter ana 233 cm In length* exclusive of a magnetometer 
that a xtanded an additional 83 c* beyond the cylindrical shell. 
The primary structural members were a hontycomoed equ1o«ent 
shelf ane thrust tube. The VlSSR telescope was mounted on the 
eaulpaent shelf and viewed the earth through a special aperture 
In the side of the spacecraft. A sjoport structure extended 
radially fro* the thrust tube and was affixed to the solar 
panels* which formed the outer walls of the spacecraft to 
provide the primary source of electrical power. Located In the 
annulus-shaped space between the thrust tuoe and the solar 
panels were stationkeeping and dynamics control equipment* 
batteries* ano most of the SFM equipment. Proper spacecraft 
attitude and spin rate ( approximately 100 rpm) were maintained 
py two separate sets of Jet thrjsters mounted around the 
spacecraft equator ano activated by ground command. The 
spacmcraft usee both UHF-oano and S-bano frequencies In Its 
telemetry anj command subsystem, a low-power vhF transoonden 
orovloed telemetry and co«*and during launch ano then served as 
a backup for the orlmary subsystem once the spacecraft had 
attained synchronous orbit. when GOES 5 VAS experienced a 
failure on July 30* 1961* GOES * was reactivated by NO A A to 
provide GOES 1 VlSSR data relay services to western users. 


....... GOES ♦ • LEINBACh— ...... ....... ........ 

INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR 


PERSONNEL 

PI - H. LEINBACH NOAA-ERL 

PI - h.h . SAUER NOAA-ERL 

BRIEF DESCRIPTION 

The X-ray monitor consisted of Ion chamber detectors. 
The wavelength ranges and minimum useful threshold sensitivity 
were 0.5 to 3 A* 1.0E-13 J per so c* per tl and 2 to 8 A* 
1.0E-12 J per so c* per tl with a dynamic range of 1.0E1. 

....... GOES ♦* NESDIS STAFF------ ......................... 


INVESTIGATION NAME- OATA COLLECTION STSTEM CDCS) 

NSSOC 10- 8Q-071A-0S INVESTIGATIVE PROGRAM 

CODE EE/OPERATIONAL WEATHER OBS 

INVESTIGATION DI SC I PL INE ( S ) 
METEOROLOGY 


PERSONNEL 
PI - 


NESDIS STAFF 


NO AA-NESDIS 


BR I E r DESCRIPTION 

The meteoro logl cal data collection and transmission 
system was an experimental communications and data handling 
system designed to receive and process meteorological data 
collected from remotely located* earth-based* data collection 
( observat Ion) platforms (DCF). The collected data were 
retransmitted from the satellite to Qround-based* regional data 
utlllxatlon centers. Data fro* up to 10*000 DCP stations could 
be handled by the system. The system also allowed for the 
retransmission of narrow-band (MEFAX-tyoe) data fro* 
centralized weather facilities to existing small* ground-basad 
APT receiving stations. This communications system operated on 
S-band frequencies. The minimum data collection system for one 
saall meteorological satellite consisted of aoproxlmete ly 3500 
DCP stations to be contacted In a 6-h period. The total amount 
of data collected during the 6-h period was between 350 and 600 
kilobits* depending on the coding technlauet. Oats received 
from Individual stations varied fro* 50 to 3000 bits* depending 
on the type and variety of sensors used at an Individual OCP 
station. 


GOES 


SPACECRAFT COMMON NAME- GOES 5 
alternate NAMES- 30ES-E 

NSSOC ID- 8 l -0 19 A 

LAUNCH DATE- 05/22/81 WEIGHT- 660. <t 

LAUNCH SITE- KENNEDY SPACE CENTER* UNIT£0 STATES 
LAUNCH VEHICLE- 0ELTA 

SPONSORING COUNTRY/ AGENCT 

UNITED STATES NOAA-NESS 

INITIAL orbit parameters 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1131. MJN 
P ERI APSIS- 35715. KM alt 


EPOCH DATE- 07/29/81 
INCLINATION- 0.32 DEG 
APOAPSIS- 35769. KM ALT 


original 

0F POOR 


PAGE is 

Quality 


33 


PERSONNEL 

MG - A.J* 
PM • G.w. 

PS - y.E. 


CERVEM A 

LONGANECKER 

ShCNK 


NASA HEADQUARTERS 

NASA-GSFC 

NASA-GSPC 


BRIEF DESCRIPTION 

GOCS S was the seventh In a series of NASA-developed* 
NOAA-ope ra ted* geosynchronous* and operational spacecraft* The 
spin-stabilised spacecraft vat stationed at 75 deg M» and 
carried (1) an Infrared spin-scan radiometer (vISSR) 
atmospheric sounder (VAS) to provide high-quality day/night 
c loude over data* to take raolance-der Ived temperatures of the 
earth/atmosphere system* and to determine atmospheric 
temperature and water vapor content at various levels* 12) a 
meteorological data collection and transmission system to relay 
processed data from central weather facilities to APT-equIpoed 
regional stations and to collect and retransmit data from 
remotely located earth-bateo platforms* and (3) a space 
environment monitor (SEN) system to measure proton* electron* 
and solar i-ray ftuses and magnetic fields* The c y l Indrl cal l y 
shaped spacecraft measured 190*3 cm In diameter and 230 cm In 
length* exclusive of a magnetometer that estendeo an additional 
83 cm beyond the cylindrical shell* The primary structural 
members mere a honeycombed equipment shelf and thrust tube* 
The vISSR telescope mas mounted on the equipment shelf and 
viewed the earth through a special aperture In the side of the 
spacecraft* A support structure eitenoed radially from the 
thrust tube and was afflsed to the solar panels* which formed 
the outer Mails of the spacecraft to provide the primary source 
of electrical power* Located In the annulus-shaoed space 

oetween the thrust tube and the solar panels were 

stationkeeping and dynamics control equipment* batteries* and 
most of the SEN equipment* Proper spacecraft attitude and spin 
rate (a pproi Imately 100 rpm) were maintained by two separate 
sets of Jet thrusters mojnted around the soacecraft equator ano 
actlvateo by ground command* The spacecraft used both UMF-band 
and S-oanq frequencies In Its telemetry and command subsystem* 
A low-power vhF transponder provided telemetry and command 
during launch and then served as a backup for the primary 
subsystem once the spacecraft had attained synchronous orbit* 
On July 30* 19BR* GOCS 5 VAS eaperlenced a failure* thus NOAA 
4 as prompted to reactivate GOCS 1 and *• to relocate GOCS 6 to 
a more central 9« deg u position* and to reactivate GOCS 1 and 
GOCS s for the acquisition and relay of VISSR Information, 
respectively* from the western united States* 

....... GOES 5* LCINB ACM— 

INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR 


NSSOC ID- ftl-0%9 A-02 INVESTIGATIVE PROGRAM 

CODE EC/0PER. ENVIRON. MOM TOR IN 

INVESTIGATION DISCIPLINES! 
PARTICLES ANO FIELDS 
SOLAR PntSICS 


PERSONNEL 

PI • m • LEINRACh noaa-erl 

PI - M.M. SAUER N3AA-ERL 

BRIEP DESCRIPTION 

The energetic particle monitor consisted of three 
detector assemblies* each covering limited regions of the 
overall energy spectrum* The first two detector assemblies 
monitored protons In seven energy ranges between 0*6 and 500 
MeV and alpha particles In tli energy ranges from * to >*00 
M eV* There was also one channel for the measurement of 
electrons In the energy ranqe above 500 keV* The third 
detector* high energy proton and alpha detector (mEPAD)* 
monitored protons In four energy ranges asove 370 lev and alpha 
particles In two energy ranges above 6*0 MeV/nucleon* 


GOES 5* lEINBACm- 


INVESTIGATION NAME- SOLAR »-RAT MONITOR 


NSSDC ID- 8 1-0*9A -0 3 INVESTIGATIVE PROGRAM 

CODE CE/OPER. ENVIRON. MONITORIN 

INVESTIGATION DISCIPLINES! 

solar physics 


PERSONNEL 

PI - M. LEINBACM 

PI - H.N. SAUER 


N0AA-E«L 

NOAA-ERL 


brief DESCRIPTION 

The M-ray monitor consisted of Ion chamber detectors* 
The wavelength ranges and minimum jsefjl threshold sensitivity 
were 0*5 to 3 A, 1.0E-13 J per so cm per si and 1 to R A* 
1*QE-I2 J per sa cm per s< with a dynamic range of 1*0E*« 


GOES 3* LEINBACh 


INVESTIGATION NAME- MAGNETIC FIELD MONITOR 


NSSDC ID- B1-0A9A- 0* INVESTIGATIVE PROGRAM 

CODE CE/OPER. ENVIRON. MONITORIN 

INVESTIGATION DISCIPLINED! 
magnctospheni: physics 
PARTICLES AND FIE10S 

PERSONNEL 


P! 

- M* 

LEINBACH 

NOAA-ERL 

oi 

- H*M * 

sauer 

NOAA-ERL 

01 

- J.C. 

JOSELTN 

NOAA-ERL 


BRIEF DESCRIPTION 

The magnetometer had a range of plus or minus *00 nT 
(without saturation) and a resolution of 0*1 nT over a range of 
Plus or minus 50 nT • 

GOES 5* NESOIS STAFF - — 

INVESTIGATION NAME- VISIBLE INFRARED SPIN-SCAN RADIOMETER 
ATMOSPHERIC SOUNDER (VAS! 

NSSOC 10- 81-0*94-01 INVESTIGATIVE PROGRAM 

CODE EC/OPER AT1DNAL nEAThER DBS 

INVESTIGATION DISC IPLINE (S ! 

METC0RDL03V 

PERSONNEL 

PI - NESOIS STAFF NOAA-NESOIS 

01 - y.E. ShE NR NASA-5S*C 

BRIEF DESCRIPTION 

The Visible Infrared Spin-Scan Radiometer (vISSR! 

Atmospheric Sounder (VAS! operated In three distinct modes to 
provide parameter measurement flexibility* spectral band 
selection* geographic location* and variable sensitivity* The 
VISSR mode was the same as the VISSR system on board the other 
GOES spacecraft* Both the IR channel (10*5 to 12*5 

micrometers) ano visible channel (0*55 to 0*T5 micrometers! 
used common optics* Incoming radiation was collected by a 
Rltchey-Chretlen optical system* The spinning motion of the 
spacecraft (100 rpm) provided a west-to-east scan motion* Scan 
mirror tilt after each spin provided a nor th-to-sout h (N-to-S) 
scan motion* A full picture took 18*2 min to complete and 2 
min to reset for the nest Image* Eight visible-spectrum 
detectors (0*9 ka horizontal resolution) and one 
aercury-cadmlua-tel lurloe IR detector (6*9 horizontal 
resolution) aweot the earth during each scan. In the 
dwell-soundlng mode* up to 12 spectral filters In a wheel 
covering the range 6T8.7 per cm (1*.7* micrometers) through 
2535 per cm (3*9* micrometers) were positioned Into the ootlcal 
train while the scanner was dwelling on a single N-to-S scan 
line* The filter wheel could be programmed so that each 
spectral band filter could dwell on a single scan line for from 
0 to 255 spacecraft spins* Either the 6. 9-km or 13*R-km 
resolution detectors could be selected for the seven filter 
positions operating In the spectral region 701*6 per cm (1**25 
micrometers) through 1*R7 per cm (6*725 ml cr omet er s ) • For the 
remaining five spectral bands the 13*R-km resolution detectors 
were used. Selectaole frame size* position and scan direction 
were alto programmable via ground command* For the VAS 
demonst r at Ion* 10-bit reduced resolution (3*3 km) visible data 
were provided for Imaging* In some of the spectral regions* 
multiple-line data were reoulred to enhance the slgnal-to-nol se 
(S/N) ratio. Typically* 20-30 satellite spins at the same 
N-to-S scan tine position were reaulred to obtain the desired 
sounding data* This number of spins per line should be 
adequate to obtain soundings having a 30- i 30-km resolution* 
The mult Ispectral Imaging (MSI) mode could provide normal vISSR 
IR Imaging plus data fn any two selected soectral bands having 
a spatial rtsolutlon of 13*8 km* This mode of operation took 
advantage of the small mer cur y-cad« 1u«-tel lurlde detector 
offset In the N-to-S plane* using the data from theae 
detectors simultaneously produced a complete Infrared mao when 
they were operated every other scan line* This allowed using 
the larger detectors during half of the Imag 1ng/»c pnnlng 
sequence period to obtain additional spectral Information* 
unlimited N-to-S frame slae and position selection* within the 
maximum N-to-S FOv scan direction* could be selected* The 
VISSR out out was dlgltlzeO and transmitted to the NOAA Command 
and Data Acquisition Station* ualloos Island* Va* There the 
signal was fed Into a "line stretcher*" where It was stored and 
time-stretched for transmission back to the satellite at 
reduced bandwidth for rebroaocast to APT user stations* The 
VISSR data were handled by NOAA and eventually sent to the 
Satellite Data Services Division* National Climatic Center* 
Washington* D*C*« for archiving* Since wallops Island Is 
committed to NOAA operstlonal support* data from the VAS MSI 
mode s no the dwell sounding mo at are not ■ s tr et ched. " 

- GOES 3. NESOIS STAFF — 

INVEST I G AT I ON NAME- CATA COLLECTION SYSTEM (DCS) 

NSSOC ID- 81-0A9A-03 INVESTIGATIVE PROGRAM 

C00E EE/OPERATIONAL yEATnCR OBS 

INVESTIGATION 01 SC IPL I NE ( S ) 
METE0R0L0S Y 
COMMUNICATIONS 




3R 




PERSONNEL 

PI - NESOIS STIFF NOAA-NESDIS 

BRIEF DESCRIPTION 

The meteorological data collection and translation 
System mas an experimental communlcmt 1 on* and data-handllng 
system designed to receive and proceaa Meteorological data 
collected froa remotely located, earth-baaed* data collection 
(observat Ion) platforna (OCP)* The collected data «ere 
retranaalt ted frOM the satellite to ground-based* regional data 
utilisation centers* Data froa uo to 10*000 OCP atatlona could 
be handled by the system* The syatea alao allowed for the 
retrananlaalon ef narrow-band (WEFAX-type) data froa 
centralised weeper 'acllltlei to Mining aaall* ground-based 
APT receiving stations* This connunlcat ‘om syatea operated on 
S-band frequencies* "he alnlaua data collection syatea for one 
aaall meteoroluH :al satellite consisted of aopros laately 3500 
OCP stations to b# contacted In a 6-h oerlod* The total aaount 
of data collected uurlng the 6-h oerlod was between 350 and 600 
■lloblts* depending on the coding techniques* Oata received 
froa Individual stations varied froa 50 to 3000 bits* depending 
on the type and variety of sensors used at an Individual OCP 
station. 

• *«•••••*•••• GOES 


SPACECRAFT COMMON NAME- GOES 6 
ALTERNATE NAMES- GOES-F, 1*050 

NSSOC 10- §3-0*1 A 

LAUNCH DATE- 0*/28/83 HEIGHT- 660* KG 

LAUNCH SITE- KENNEOt space center* UNITED STATES 
LAUNCH VEHICLE- DELTA 


PERSONNEL 

PI - H. LEINBACH NO AA-ERL 

PI - N® H. SAUER NO AA -ERL 

BRIEF DESCRIPTION 

The energetic particle Monitor consisted of three 
detector asseablles* each covering Halted regions of the 
overall energy spectrua* The first two detector asseablles 
Monitored protons In seven energy ranges between 0*0 and 500 
MeV* and alpha particles In six ranges froa * to >*00 MeV. 
There was also one channel for the neeaurenent of electrons In 
the >«500 keV range* The third detector* the high energy 
preton and alpha detector (HEPAO)* Monitored protons In four 
energy ranges above 370 MeV and alpha particles In two energy 
ranges above 6*0 MeV/nucleon* 

....... goes 6* LEINBACH— — —————————————— 

INVESTIGATION NAME- SOLAR X-RAY MONITOR 

NSSOC 10- §3-0*16-03 INVESTIGATIVE PROGRAM 

COOE EE/OPER. ENVIRON. MONI TORIN 

INVESTIGATION 01 SCIPL INC (S ) 

SOLAR PHTSICS 

PERSONNEL 

PI - H* LEINBACH NOAA-ERL 

PI - H*H* SAUER NOAA-ERL 

BRIEF DESCRIPTION 

The x-ray Monitor consisted of Ion cheaper detectors* 
The ranges and alnlaua useful threshold sensitivities were 0*5 
to 3 A * 1.0C-13 J per sq ca per s and 1 to 0 A* 1.0E-12 J per 
sq ca per s with a dynaalc range of 1*0C*« 

------- GOES 6* LEINBACH 


SPONSORING COUNTRY/AGENCY 

UNITED STATES NOAA-NESS 

UNITED STATES NASA-OSS* 


INVESTIGATION NAME- MAGNETIC FIELD MONITOR 


INITIAL orbit parameters 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1*36.0 MIN 
PER IAPSIS- 35775.2 KM ALT 

PERSONNEL 


NSSOC ID- 03-OS1A-O* 


EPOCH DUE- 06/29/03 
INCLINATION- 0.27 DEG 
APOAPSIS- 35796.2 KM ALT 


INVESTIGATIVE PROGRAM 

COOE EE/OPER. ENVIRON. NONITORIN 

INVESTIGATION DISCIPLINE (S> 
MAGNETOSPHERi: puts; <*3 
PARTICLES ANO FIELDS 


MG - A . J . CERVENKA 

NASA HEADQUARTERS 




PM - G.H. LONGANECMER 

NASA-GS*: 

PERSONNEL 



PS - H.E* SHENK 

NASA-GSFC 

PI - H. 

LEINBACH 

NOAA-ERL 



PI - H.H. 

SAUER 

NOAA-ERL 

BRIEF DESCRIPTION 


OX - J.N* 

BARFIELD 

SOUTHWEST RES INST 


GOES 6 was the eighth In a series of NASA- devel oped* 
NOAA- opera ted* geosy nchr onous • and oocratlinal soscecreft. The 
sp In-stabl 11 leo spacecraft carried (1) a visible Infrared 
spin-scan radloaeter (VlSSR) atmospheric sounder (VAS) to 
provide high-quality day/night cloudcover data* to take 
radlance-der Ived temperatures of the ear th/ ataosphere systea* 
and to deterwlne atmospheric temperature and water vapor 
content at various levels* (2) a Meteorological data collection 
system to relay processed data from central weather facilities 
to regional stations equipped with APT and to collect and 
retransalt data froa remotely located earth-based platforms* 
and ( 3) a space environment monitor I SEN) systea to measure 
croton* electron* and solar x-ray fluxes and magnetic fields* 
The c yl Indr leal ly shaped spacecraft aeasured 190.5 ca In 
olaaeter and 230 cm In length* exclusive of a magnetometer that 
extended an additional S3 ca beyond the cylindrical shell. The 
primary structural members were a honeycombed equipment shelf 
and a thrust tube. The vlSSR telescope* which was mounted on 
the equipment shelf* viewed the earth through a special 
aperture In the side of the spacecraft. A suoport structure 
extended radially from the thrust tube and was affixed to the 
solar panels* which formed the outer wall of the spacecraft to 
provide the primary source of electrical power. Located In the 
annulus-shaped space between the thrust tube and the solar 
panels were stat lonkeeplng and dynamics control equipment* 
batteries* and most of the sen equipment* Proper spacecraft 
attitude snq spin rate tapproxlaately 100 rpa) were maintained 
by two separate sets of jet thrusters mounted around the 
spacecraft equator and activated by ground command. The 
spacecraft used both umF-bend and S-eand frequencies In Its 
telemetry and command subsystem. A low-oower vhf transponder 
provided telemetry and command during launch ana then served as 
a backup for the primary subsystem once the spacecraft attained 
synchronous orbit* GOES 6 was moved from Its 135 deg W 
position to a more central 9R deg H oosltlon when GOES 5 failed 
on July 29* 190*. 
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INVESTIGATIVE PROGRAM 

COOE EE/OPER* ENVIRON* NONITORIN 

INVESTIGATION 0 1 SC I PL I NE ( S) 
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BRIEF DESCRIPTION 

The magnetometer had a range of plus or minus *00 nT 
(without saturation) and a resolution of 0*1 nT over a range of 
plus or minus 50 nT* 
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INVESTIGATION NAME- 


VISIBLE INFRARED SPIN-SCAN RADIOMETER 
ATMOSPHERIC SOUNDER (VAS) 


NSSOC ID- 83-0*16-01 


INVESTIGATIVE PROGRAM 
CODE EE/0PFRATI0NAL HEATHER 00$ 


INVESTIGATION DISCIPLINE (S ) 
METEOROLOGY 


PERSONNEL 
PI - 

01 - H*E • 


NESOIS STAFF 
ShENK 


NOAA-NE SDI S 
NA SA-SSFC 


BRIEF DESCRIPTION 

The Visible Infrared Spin-Scan Radiometer (VlSSR) 
Atmospheric Sounder (VAS) operated In three distinct modes to 
provide parameter Measurement flexibility* spectral band 
selection* geographic location, and variable sensitivity. Th« 
VlSSR mode was the same as the VlSSR system on board GOES 1-3 
except that the Fov for the VAS Infrared Imaging was 6.9 km. 
Both the IR channel (10*5 to 12.5 micrometers) and visible 
channel (0.55 to 0*75 micrometers) used common optics. 
Incoming radiation was collected by a R Itehey-C hret len optical 
System* One west-to-eest roster line was formed for each 
revolution of the spacecraft* a 20-deg nor th-to-south (N-to-S) 
frame resulted from a total of 1§21 steps of the scan mirror* 
one 0*192-mr step for each spacecraft revolution* A full 
picture took 10.2 sin to complete and 2 min to reset for the 
next Image* Eight visible-spectrum detectors (0*9 km 
horliontal resolution) and one mercury- cadmlum-tel lurl de IR 
detector (6.9 km horliontel resolution) swept the earth during 
each scan. In the dwell -sounding node* up to 12 spectral 
filters In a wheel covering the range 670*7 per c« (19*7* 
micrometers) through 2535 per cm (3.9* micrometers) were 
positioned Into the optical train while the scanner was 
dwelling on a single N-to-S scan line. The filter wheel was 
programmed so that each spectral band filter dwelled on a 
single scan line for from 0 to 255 spacecraft spins* Either 
the 6.9-km- or 13*R-kn-resoluHon detectors could be selected 
for the seven filter positions operating In the spectral reqlon 
701*6 per cm ( 1 * . 2 5 micrometers) through 1*87 per cm (6*725 
micrometers )• For the remaining five spectral bands* the 
13 * 0 -km-resolut Ion detectors were used. Selectable frame slie* 
position and .can direction were also programmable via ground 
command. For the VAS demonetrat Ion* 10-olt reduced resolution 


(3*5 km) visible dele Mtre provided for imaging. In tone of 
t he spectral regions* mult 1ple-l Ine data ■ere reoulred to 
enhance the * ignal-t o-no 1 se ratio* Typically* 20-30 satellite 
coins at the case N-to-S scan line position were reoulred to 
obtain the desired sounding date* This number of spins per 
line could provide the soundings a 30- i 30-km resolution* The 
■ultlspectral leaping (MSI) aoae coula provide either (1) four 
spectral channel observations (the visible at 0*9-km 
resolution* the ll-mlcrometer window at ft*9-km resolution* and 
any t «o selected spectral bands at I3*ft-km resolution)* or (2) 
five spectral channel observations (the visible at 0*9-km 
resolution and any four Infrared spectral channels at 13*B-km 
resolution)* This node of ooeratlon took advantage of the 
saall aereury-cadalua-tel lurl de detector offset In the N-to-S 
plane* Using the data froa these detectors si aultoneous ly 
oroduced a complete Infrared aao when they uere ooerated every 
otner scan line* This allowed using the larger detectors 
during half of the laaglng/scanntnQ sequence period to obtain 
additional spectral Inforaatlon* unllalted N-to-S frame site 
and position selection* within the maximum N-to-S FOV scan 
direction* could be selected* Visible data were not available 
In this mode* The VISSR output was dlgltlied and transmitted 
to the NOAA Coamand and Data Acquisition Station* wallops 
Island* vs* There the signal *es fed Into a "line stretchers* 
where It was stored and t 1 ae-s tretched* The stetched data were 
Immediately transmitted back to the satellite at reduced 
bandwidth for rebroadcast to APT user stations and regional 
forecast centers* The VISS* data were handled by NO** and 
eventually sent to the Satellite Data Services 01v1*1on* 
National Climatic Center* Washington* 0*C*» for archlvlnq* 

....... goCS ft* NESDIS STAFF 

INVESTIGATION NAME- DATA COLLECTION SYSTEM (DCS) 

NSSOC 10- B3-0A1A-0S INVESTIGATIVE P*0G*AM 

CODE EE/0PE*ATI0NAt wEAThC* OBS 

INVESTIGATION 01 SC IPL I NE ( S) 
METEOHOLOGT 

PE* SONNE L 

PI - NE SOI S STAFF NOAA-NESDIS 

B*IEF DESCRIPTION 

The meteorological data collection system was an 
eaperlnental communications and data handling system designed 
to receive snq process meteorological data collected from 
remotely located narth-bated dat a collection ( observot Ion ) 
platforms (OCP)* The collected data were retransmitted from 
the satellite to ground-based* regional data utilisation 
centers* Data from up to 10*000 DCP stations could be handled 
by the system. The system also allowed for the retransmission 
of narrow-bana (wEFAX-type) data from centralised weather 
facilities to small ground-based APT receiving stations* T*.1s 
communications system operated on S-benp freajencles* The 
minimum data collection system for one small meteorological 
satellite consisted of approximately 3300 DCP stations to be 
contacted In a ft-h period* The total amount of data collected 
during the ft-h period was between 330 and ftOO kilobits* 
oependlng on the coding techniques* Data received from 

Individual stations varied from 30 to 3000 bits* depending on 
the type and variety of sensors used at an Individual DCP 
st at Ion* 

• ••••• ••• ••••••• 4AKUCHO***** ••••••••• ••••••••••••• 


data-recorder . Telemetry frequencies were 13ft*72S P«» at 300 
mv and A00.A30 mhi at 100 mw* The scientific objectives of 
Hokucho were (1) a systematic survey and watch of short-lived 
x-ray phenomena* (2) observations of selected x-ray sources 
with a wide spectral coverage (0*1 to 100 keV)* (3) study of 
short-term variabilities and pulsations of x-ray sources* and 
(S) study of the x-ray sky In the sub-keV range* 
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INVESTIGATION NAME- DIFFUSE SOFT X-RAYS AND SOFT X-RAY 
SOURCES 

NSSOC ID- 79-019A-02 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE 

INVESTIGATION DISC IPL INE (S ) 

X-RAY ASTRONOMY 

PERSONNEL 

PI - F* NAN INO ISAS 

PI - Y* TANAKA ISAS 

BRIEF DESCRIPTION 

This experiment surveyed the sky and monitored transient 
soft X-ray sources* In the energy range 0*1 to 2 keV* by means 
of gas-flow proportional counters with thin pel ypropylene 
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ISAS 

01 
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T. 
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H. 
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F* 
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K* 
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T. 
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M. 

TSUNEM 


OSAKA U 

01 


K* 
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OSAKA U 

BRIEF 

DESCRIPTION 
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and other variable x-ray sources* over the energy range 1 to 
100 keV* using rotating modulation collimators and other 
collimators* 

• •••••• ELIOS-A 


SPACECRAFT COMMON name- MAKUCMO 

ALTERNATE NAMES- COSMIC RADIATION SAT B * C0RSA-B 
11272 


NSSOC ID- 79-01AA 

LAUNCH DATE- 02/21/79 WEIGHT- 9ft* KG 

LAUNCH SITE- KAGOSHIMA SPACE CENTER* JAPAN 
LAUNCH VEHICLE- m-3C 

SPONSORING COUNTRY/AGENCY 

JAPAN ISAS 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 93.1 MIN 
PERIAPSIS- All* KM ALT 

PERSONNEL 

PM - M. 00 A 

PS - S* HAYAKAWA 


EPOCH DATE- 02/22/79 
INCLINATION- 29.9 DEG 
AP0 APS IS- A33* KM ALT 


U OF TOKYO 
NAGOYA U 


BRIEF DESCRIPTION 

After launch* the slith Japanese satellite* CORSA-B* was 
officially renamed Hakucho* the Japanese word for swan. The 
spacecraft had the shape of an octagonal rlghtprlsm* with 
vaalmjm width ft 0 cm and height ft3 c«* and was soln-siabl l lied 
at a rate of 3 to R rpm. The spin ails was maneuvered by means 
of magnetic torqulng. Eleven x-ray detectors of various 
specif Icat Ion* were devoted to the observation of cosmic X 
rays* Four detectors had fields of view oeroendlculer tc the 
spin ails and scanned over a wide region of the sky In search 
of x-rwy novae and transients* The other seven deteetors had 
*0Vs along the soln ails and were used to study selected 
celestial objects* Observat tonal data cojld either be 
tele«etereo back In real-time or stored In an onboard 


SPACECRAFT COMMON NAME- HELlOS-A 
ALTERNATE NAMES- MCLIO-A* PL-7A1A 
hELIDS 1 

NSSDC ID- 7A-097A 

LAUNCH DATE- 12/10/7A WEIGHT- 371.2 KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VCHICLE- TITAN 


SPONSORING COUNTRY/AGENCY 

FED REP OF GERMANY BMWF 

UNITED STATES NASA-OSSA 


0RRIT PARAMETERS 

ORBIT TYPE- MELI0CENTAIC 
ORBIT PERIOD- 190*15 DAYS 
PERIAPSIS- 0* 3093 AU RAO 

PERSONNEL 


MG 


E • J* 

MONTOYA 

SC 


Mi 

0PP 

PM 


A* 

KUTZE* 

PM 


G.W. 

0USLEV 

PS 


H* 

) ORSChC 

PS 


J*H* 

TRAIN0R 


EPOCH DATE- Ol/lft/73 
INCLINATION- 0*02 OEG 
APOAPSIS- 0*913 AU RAO 


NASA HFA00UARTERS 
NASA HESOOUARTERS 
GES FUR WELTRAUMFORSCH 
NASA-GSFC 

dfvlr 

NASA-GS'C 


BRIEF DESCRIPTION 

This spacecraft was one of a pair of deep space probes 
developed oy the Federal Republic of Germany (MG) In a 
cooperative program with NASA* Experiments were provided by 
scientists from both FRG and the U*S* NASA supplied the 
T Itan/Centaur launch vehicle* The spacecraft was aoulpped with 
two boose and a 32-m electric dipole* The eeyloao cenclpted of 
a fluigata magnetometer i electric end magnetic wove 


3ft 




an*-. ■ 


(♦J 


experiments, which co ver*q various bond* In tht frequency rang* 
h hj to 3 MHf| charge d-part 1c le experiments, which covered 
various energy r»ng»i starting with aolar wind thoraal onorglaa 
and extending to 1 Govt a lodlxcsl- light experiment! and a 
m Icromet eoro Id experiment* Th* ourooir of tho altalon wat to 
•aka plonaarlng measurements of tha Interplanetary atdlua fro* 
tha vicinity of tha *arth«s orbit to 0*3 aj. Tha coin aila wat 
normal to tha ecliptic* and tha noalnal tpln rata vaa 1 rps* 
Tha outar tpacacraft turfaca wat olelectrlc* effectively 
(bacauta of tha ihaath potential) raising tha Ibw-enargy 
thrathold for tha tolar wind plasma aioarlaant to at high at 
100 ev, Alto* sheath-related coupling cautad by tha tpacacraft 
antannaa producad Intarfaranca with tha wava experiments* Tha 
tpacacraft wat caotblc of balng ooarttad at bit rttat fraa 9094 
to ft bps* variable by factors of 2* while tha tpacacraft wat 
wovlng to perihelion* It wat generally operated fro* to to 254 
bptl and near 0.3 au* It wat operated at the highest bit rata* 
Because of a deployment failure of one ails of the 32-a* 
tlp-to-tlp, dipole antenna* one a>1t wat aborted* causing tha 
antenna to function as a *onopole* The major affect of this 
anomaly was to Increase tha affective Inatruwent threshold** 
and to Introduce additional uncertalnt les In the affective 
antenna length. Instrument description* written by the 
experimenters were published (tone In German* tome In English) 
In Aaumf ahrt fortchung* v* 19* n. 5* 1975. 
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BRIEF DESCRIPTION 

The purpose of tha esperlment (CIO) was to Investigate 
tose theories about the Interplanetary dust Including whether 
or not (I) the number of particles Increases toward the tun* 
( 2 ) the cutoff for small particles It dependant on the distance 
fro* the tun* because solar pressure Increases nearer the tun* 
ano (3) the number densities of part Idee change near the 
orbits of planets. The kinetic energy of dutt particles 
hitting a target with high velocity (severrl km/t) caused the 
material to vaporlxe and become partially Ionised* The 
generated plasma cloud was then separated by appropriate 
voltages into Its negative (electron) part and Into positive 
Ions* The mass and the energy of the dust particles were 
determined fro* the lapulse heights. A t Ime-of-f light mass 
spectrometer In connection with the target allowed the aaall 
Ion cloud to oe analysed* In this way* the Investigation of 
the chemical composition of the dust particles became oosslble* 
The threshold for the detection of a particle was about 1*C-15 
g* Hass and energy det ermlnat Ion was possible for particles 
larger than about 1*E-19 g. For particles larger than l.C-13 
g* a mass spectrum was gathered* For further details* see dp* 
248-249 of Raumfahrtf orschung* v* 19* n. 5* 1975* 


the spacecraft ground* 
a monopole which vac c 
approximately 4 n. 
loss af 4 dB In E- 
antenna and the Incr 
Solar cell and sheath e 
4 channels (which wt 
frequency). For more 
452* 1975* and pp* 2CS 

1975. 


The resultant conf Igurat Ion was that of 
alculated to have an effective length of 
The primary detrimental effects were the 
field sensitivity due to the shortened 
ease In the 17B kM» channel by 25 dB. 
ffects caused Interference In the lowest 
s less severe with Increasing channel 
details* see J. Geophys* Res** v* 42* p* 
-29 7 of Raumf ohrtf orschung * v* 19* n. 5* 
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HELIOS-A, GURNETT- 


BRIEF DESCRIPTION 

This esperlment (E5b) shared the 32-m* tlp-totlp* 
electric dipole antenna with experiments -C9 and -04* 
Instrumentation consisted of three tunable plasma wave 
receivers* a f l*ed- frequency wideband receiver* and a waveform 
sampler* The tunable receivers and wideband receiver provided 
data for direct telemetry to earth 9 Each of the tunable 
receivers covered a different frequency band In the range I hi 
to 200 kHc* The hi gh-f requency receiver had 94 frequency 
settings separated by about 9k* and covered the frequency range 
4*9 kHj to 205 kH|. The mid-range receiver had Rl frequency 
settings separated by about 81* and covered the range 20B hi to 
4*07 k hi . The law-frequency receiver had 29 setting* with 151 
separation* and covered the range 11 hi to 309 hi. The 
response time of the lew-f requenc y receiver was approslmat el y 1 
s* necessl tat Ing the fncluslon of the wideband receiver to 
obtain Information about the angular distribution of waves 
appearing In the low- f r equenc y band. This receiver covered the 
frequency range 1 hi to 200 hi. The time resolution depended 
In detail on the spacecraft telemetry format* bit rate* and 
esperlment operational mode* when the shock alarm mode became 
activated* data from the waveform sampler were read Into 
spacecraft memory for a period starting before and ending after 
the triggering event* In this mode* the 1 nstantaneous voltage 
across the antenna was passed through a low-pass filter with 
corner frequency dependent on the sa*ol1ng rate* and measured 
at discrete Intervals* the most rapid being 2*2 ms* One half 
of the electric dipole failed to deploy properly* and became 
short-drcul ted to the spacecraft ground. The resulting 
conf Igurat Ion was that of a monopole with an operational 
effective length of about ft *• This resulted In a 4-dB loss In 
sensitivity* and an Increased receiver noise level* 
particularly at low frequencies* In addition* the high-gain 
telemetry antenna produced additional Inter ference* For a wore 
detailed discussion* see p* 298 of Rsumfahrt f orschung* v* 19* 
n. 5* 1975* 
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e xper Iment 

(E5a) shared the 

32-** tlp-to-tlp 

01 - R.G. 

STONE 

NASA-6SFC 


electric antenn* with experiments -05 and -04* The Instrument 
consisted of a 14-channel spectrum analyier with approx Imetely 
logarithmically equlsoaced center frequencies* 14 log 
compressors* 14 RC Integrators for averaging the log compressed 
electric field amplitude between readouts* and 14 peak 
detectors which were reset after readout* The 14 averaqe s and 
14 peak log values were sealed almost slmult eneousl y* The 
channels covered the frequency range of about 20 Ht to 200 kHf* 
with four channels per decade of frequency* The log 
compressor* had a dynamic range Of 100 di. Ss*ol1ng rate 
depended in detail on the spacecraft bit rate and telemetry 
format* The fastest real-time telemetered rat* was for 14 
averages and 14 peak values to be sampled every 1*125 s* 
whenever a very strong signal was detected In a pre-selected 
channel* the shock alarm data mode was Initiated In which the 
electric field spectrum, magnetic field* and plamaa data were 
recorded Into spacecraft memory for a period storting before 
and terminating after the triggering signal time* The maximum 
sampling rat* of the spectrum dmta In this mode was 19*2 
samples per seconq for each channel. One half of the dipole 
antenna failed to extend properly and was short-circuited to 


BRIEF DESCRIPTION 

This experiment (E5c) shared the 
electric dipole antenna with experiments 
(redundant) 14-frequency channel radiometer 
logarithmically spaced channels* was use 
radio emissions associated with solar 
frequency band 24*5 kHi to 3 mh*. The expe 
was synchronised such that each soacec 
divided Into 32 sectors* The sequence 
sampling depended on the Instrument oper 
four) and the spacecraft bit rate* Th* 
possible for a s Ingle-freuuenc y channel wa 
a satellite spin period* or about *03 s. 
sequence was for one frequency channel 
sectors (1/2 revolution)* followed by th 
the 32-a dipole fal'ed to extend properl 
and was short -c 1r cul ted to the space 
resulting antenna conf Igurat Ion was that c 
operational effective length of about 
conf Igurstlon resulted In Increase 


32-m, t Ip- 1 o- tip* 
-09 and -05* a dual 
, with approximately 
d to detect type 1 II 
flare events In the 
rlaent sampling rat* 
raft revolution was 
and frequency of 
atlonel moor (one of 
most rapid sempl Ing 
s once every 1/32 of 
A typical sampling 
to be sampled for 14 
e next* On* half of 
y during deployment* 
craft ground* The 
f a monopole with an 
ft a. This shorter 
d radio- frequency 
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Interference « r f I » of fro* 3 to 30 dB above eioected levels* 
o no o !••• Of 4 oh In gain. Another problem was unexpected 
tntorforonco with the high-gain telemetry anttnna. tMi oddod 
10 dB ffl at 27*3 fcMt* docrooting wl th Incrodtlng fr»ou*ncn oe 
that abova 200 rh* it produced no dotoctabta Int orf or onto# For 
■ora dotalla about the Inatruaant and modes of operation* aaa 
p. 230 of Reumfahrtforschung, a. Iff n. 3. 1773. 

------- HELIOS-A, - 


investigation namc- flukgatc magnetometer »0» AVERAGE MELOS 

NSSDC 10- 77-0774- 02 INVEST 1 G 47 Z V t MD5M* 
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INVEST IGAT ION NAMf ENERGETIC ELECTRON 4N0 PROTON DETECTOR 


NSSDC 10- 74-0774- 1 0 INVESTIGATIVE PROGRAM 

CODE EL/CO-OP 

INVESTIGATION 0ISCIPUNE <S> 
PARTICLES 4 NO P I ELDS 


PERSONNEL 

PI • E. KEPPLER 

01 - »• NlLKEN 

OI - O.J. NILLI4NS 


MPI-4ER0N0NT 
RPI-4ER0N0MT 
APPLIED PHYSICS LAB 


BRIEF OCSCRIPTION 

The objective of the experiment (ESI aaa to study the 
origin and tha distribution mechanism of low-energy electrons 
and orotona. Tha Instrument* a oagnatlc aaactreoatar a 
conslstad of ala aaol conductor drtactora with tha flald of vleu 
In tha oiana of tho ecliptic. Spadaa aaoarotlon aaa achlavad 
by an Inhoooganooua oagnatlc flald orlantad parpandlcular to 
tho partlcla poth. Pour alactron and two croton datactora 
measured alactrona frao 20 to 1000 bav and protons froo R0 to 
1000 kaV. Tha proton oaaauraoanta uara oada ulth a 
t«o-da tact or talaacooa aooloylng coincidence ana 
ant Icolnc 1 danca logic, lath particle apadaa wara oaosured In 
14 anorgy channels through pulaa-hdght analyda. Por furthar 
Information sat pp. 241-243 of Rauof ahr t f orac hung* a. 17, n. 3, 
1773. 
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•R1EP DESCRIPTION 

This asparloant <E3l conalatad of a booo-oountadf 
trlailal-f luagata oagnatooatar • An outomptlc Inflight rang# 
switch systa* aalactad tha optlou* of four ranges that uara 
• Inus to plus 14 a alt IRRf and 432 nT par sanaor. Thasa hod 
corresponding digitisation resolutions of olnua to plus 0.03, 
0.07, 0. 24 # and 0.94 nT » respectively. 4 cancer flipper was 
actuotad every 34 h to aadat In censor taro level 

datarolnat Ion. Por telemetry bit rotas above 234 epst vector 
oeesureoents uara oada at rotas natuean 1 and 14 per a* 
depending oi bit rates. At loner bit ratest averages a-d 
variances uara computed on board for transmission to earth. 

------ HCt I OS- As bCUSAUCR— — - - — 

INVESTIGATION NAME- PLUHGATE MAGNETOMETER P0» 'IEL0 
FLUCTUATIONS 

NSS0C 10- 74-0774-01 INVESTIGATIVE PROGRAM 

CODE EL/C0-0P 

INVESTIGATION 91 SC!»LlNE I S) 
PARTICLES AN0 PIELOS 
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INVESTIGATION NAME- COSMIC-RAT PARTICLES 
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INVESTIGATIVE PROGRAM 
C00E EL/C0-0P 

INVESTIGATION DISCIPLINE! SI 
PARTICLES AN0 P1EL0S 
COSMIC RATS 


U OP KIEL 
U OP KIEL 
U OP KIEL 
U OP KIEL 
mpi-aeronomt 
U OP KIEL 


BRIEF DESCRIPTION 

Tha objactlva of tha asparloant (CGI uao to study 
high-energy* charged* cosmic-ray particles of solar* planetary* 
and galactic origin In Interplanetary space. Protons and alpha 
particles ulth energies >1.3 Mev/nucleon* and electrons >0.3 
ReV mere measured ml thin Inte rplanet ary space over the range 
from 0.3 to 1.0 au. The instrument, a particle telescope ulth 
a 33- or g field of vlau* consisted of five seolconduct or 
detectors* one sapphire Cerenkov counter* and one scintillation 
counter* all enclosed by an ant Uo Inc 1 danca cylinder. The 
telescope uaa calibrated prior to launch using radioactive 
aaurcas* partlcla accelerators* and ground-level muons. It 
measured protons end alpha particles In sis channels <1.3-3. 3* 
5.3-13* 13-27* 27-37* 37-43* and >43 MeV/nucleonl and electrons 
In five energy channels (0.3-0.A* 0.9-2* 2-3* 3-4, and >• MeVI. 
Por more detail sea pp. 233-237 of Rauof phrtforschung, v. 17* 
n. 3* 1773. 
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BRIEP DESCRIPTION 

The Inatruaant (E2I consisted of a trlailal flusgate 
magnetometer mounted on a 2.73-a boom to make magnetic field 
oeesureoents ur to 4 m« # Oota from each pals uara first sent 
through o low-pass filter ulth the 3-di attenuation pplnt at 4 
Hf. Depending on the telemetry format and bit rata* the data 
uara fad either Into a t 1m«-overag ing computer or directly 
connected to telemetry. A shock Idenff f Icet Ion computer 
triggered the storage of rapid-rate data In the spacecraft 
oeoory when there were discontinuities In the variations of the 
ambient magnetic field. Tuo measurement ranges mere used* plus 
or minus 100 and 400 nT ulth resolutions of plus or minus 0.2 
and 0.1 nT* respect Ively. The Instrument was equipped with a 
flipper mechanism* which reoriented each sensor by 70 deg 
periodically. Par detailed Information* see p. 232 of 
Raumf ahrt ferae hung, v. 17* n. 3* 1773. 
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I NVCSTIGATION NAME- PLASMA DETECTORS 
NSSOC ID- 74-0774-07 


PERSONNEL 
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INVESTIGATIVE PROGRAM 
C00E CL/C0-0P 

INVESTIGATION 0ISC1PLINEISI 
PARTICLES AN0 F If LOS 
SPACE PLASMAS 
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INVESTIGATION NAME- 209IACAL LIGHT PHOTOMETER 


NSSOC 10- 74-077A-11 INVESTIGATIVE PROGRAM 

C ODE E L/C 0- OP 

INVESTIGATION 01 SC IP‘w 1 Nf ( S I 
INTERPLANETARY PHYSICS 
ZODIACAL LIGHT 


PERSONNEL 

PI - C. LE INC* T MP I -ASTRONOMIC 

01 - Cm PJTZ "PI-ASTRONOMIC 

BRIEF DESCRIPTION 

This eiper \ment (C71 consisted of three phetometers 
looking at 13 o*g« 30 deg* end 70 deg from the ecliptic. These 
photometers observed the Intensity and polar 1* at Ion o f the 
fOdlacal light In uv* blue* ano visual bands. Tha purpose of 
this experiment was to obtain Information about the spatial 
dlstrlbut Ion* site* and nature of Interol anet ary dust 
particles. For further details* see pp. 244-247 of 

Rauafahrtf orsc hung, v. 17* n, 3* 1773. 


BRIEF DESCRIPTION 

This experiment (£11 employed three plasma analycers for 
positive Ions and one for electrons. All detectors uere 
mounted normal to the spin sals. Positive Ions ulth energy per 
charge ulthln the range 0.133 to 13.32 keV/Q were measured In 
tuo angulor dimensions using a combination of a heml spher leal* 
a quadrlapher leal* and a sinusoidally shaped electrostatic 
analyter. Electrons ulth energy fro* 0.3 to 1440 ev uere 
measured ulth a heml spher leal electrostatic analyter In one 
dimension. The esperloent operated In several modes* ulth 
differing time resolution depending In detail on telemetry 
format and spacecraft bit rate. Typical time resolution woo on 
the order of a minute. Also* whenever the special shock alaru 
mode was triggered by esperloents -04 or -01* 
hlgh-t loe-reaolut Ion plasma data for a period before and after 
the event were recorded Into spacecraft memory for later 
t ransmlsa ton. Because the spacecraft jOdy was dielectric* 
sheath potentials of up to 100 eV degraded the usefulness of 
data token in the lower electron-energy channels. This 
phenomenon was Judged to have minimal effects on the usefulness 
of the Ion data. F 0 r wore detailed Information see o. 224 of 
R auof ahrt f orsc hung* v. 17* n. 3* 1773. 
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INVEST X 0* T | ON NAME- GALACTIC AND SOLAR COSMIC RAT* 

NSSOC 10- 70-0374-08 INVESTIGATIVE PROGRAM 

COOC CL/ CO- OM 

I NVC ST I GA T I ON 01 SC 1 ML 1 ME ( S > 
COSMIC RATS 
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applications 

IN Vf ST I G A T I ON 01 SC IML INC ( S ) 

magmctosmhca ic mhtsics 
ionospheres 

mart IClC s AMO ’ICLOS 

MCASONMCL 

MI • D.A. MAAO? USAM 6C0MHTS LAA 


MCASONMCL 

MI - J.H. TAA1M0A 
01 - C.C. AOCLOF 
01 - a.J. HC6AA0CM 
01 - M.e. MCDONALD 
0! • K.G. MCCAAC'CN 


MASA-GSMC 

ammlico mhtsics lab 

MASA-GS'C 

MASA HEADQUARTERS 

CSIAO 


BAUM OCSCAIMTIOM 

Th* detector c o»p l eaent of IMi eiperlnent (Cf) consisted 
•f thro* separate d£/d* v* C telescopes and a proport tonal 
counter fsr monitoring tolar R rays In the range 2-8 k*v. Th* 
high -energy ttlatcopa Nad a geometric factor of 0*22 tq ca-tr 
and Measured alactrono In three ranges between 2 and A m*v* and 
oratana and alpha oartlclat In tnraa rang** between 20 and 34 
M eV/n, Mfotont above 230 Mav were alto measured* Tna ffrtt 
low-energy talatcapa tgaoaatrtc factor was 0.1SS tq ca-tr) 
ataaurad proton* mo Z>1 partfclat fn tnraa rangaa between 3 
and 21 MaV/n. Tna aacona low-*n*rqy talaacopa tgaoaatrtc 
factor mas 0*015 ao c«-tr) measured oroton* tn several rangaa 
between 0*12 and 2*1 m*v* alpna particle* tn tna rangaa 0*4-2*l 
and 4-21*2 »*./n* and electron* tn four rangaa bataaan 0*12 and 
2 Mav* for a nu«bar of cotncldanca aodet* count tng- rata data 
tactorad tnto algnt 33-deg aactora aara obtained* Tn* data 
cycla tt«a mat dependant on tna aoacairaft telemetry rata 
(vartabla bataaan *034 and 8 btta/a) and foraat* under opttaya 
condition*, ftva avanta par ivconii aara pwlaa-natgnt malyied 
and tna rata data crcle aaa of tna order of 3 «1n. At tna 
aloaaat coablnatton of ptt rata and foraat* a complete data 
cycle required about 2*3 n* See 1CCC Tran*, on Nuc* Set** 
MS-22* {»• 570* 1373* in j Aau*f an rtf or *c hung* a* 13* n. 3* op* 
231-2/0* 1373* for furtnar detail*. 
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SMACCC AAM T COMMON MAPI - HlLAt 
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MSSOC 10- 83-043A 
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SMONSOA I MG COUNT AT /AGCNCY 

UNITCO STATCS 000-USAM 

CANADA MAC 


BAICM OCSCA IMT ION 

A* a aaan* for Identifying prtoarr lontiatlon and energy 
Input to tn* f layer* mjlat carried an alactron aoectronatar* 
Tn* aoectronatar could aaaaura tn* nuabar and energy flu* of 
alactron* tn *acn of 14 cnannala tn tna anargy range bataaan 20 
aV and 20 k*v* Tn* 1n*trua*nt contained aenaor* for viewing at 
tn* lO'.ttn* at tna nadir* and at 30 dag to tn* tenlth. It nad 
tnraa operating nodes* Including an* daatgnao for 
ident If tcaMon of finely atructured practptt at Ion* In tnta 
■ooe* eight channels froa a given look direction could be 
oanolad often enougn to yield law-energy (20 to 400 aV) aoectra 
with an In-track resolution of about 310 a* 

------- hiiat* hu era an ---------------------- ------------------ 
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MCASONMCL 

mi - a*c* hummhsn 

MI - C.I. MCMG 

BAICM OCSCAIMTIOM 

Tn* Auroral/ lonospnerlc Mapper (AIM* Instruaant was 
Intended to give afoul taneoua synoptic Inforoatlon through 
optical rooota sensing of tn* lonoaphara* The Instruaant 
constated prlaarlly of a vacuuM-ultravlolat (vuv) inaging 
apactroaatar which could operate In any of three nodes* The 
aoat an bi 1 1 oua coda provided on loaga at any of *1* selectable 

wavelengths In the bang 1130 to 2000 A* with a bandwidth of 30 

A* Cross-track line scans of 133*4 deg by 1*3 oeg with 334 
pliels par line could yield nadir resolution of 3 by 13 ka at 
330-ka altitude* The other two aodes ware flaad nad 1r-v 1 aw Ing 
one* with a field of view of 1*3 dag by 0*3 oeg* On* of these 

•ode* was a sped rophot oaatar node In which a 30 - a filter could 

b* swept fro* 1130 to 2000 A* The other nod* was a staple 
f 1i*d-wevel«ngtn photoaeter node* In addition to It* VUV 
spactrophotoaatar* the AIM payload contained a pair of 
nadir-viewing vl sual-wa .elenQth photoaatars* One operated at 
3313 A and the other operated at 4300 A* 
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BAICM OCSCAIMTIOM 

The HllAT s/C (also known as P83-P was a rafurblshau 
TRANSIT S/C which carried e*per1«*nts Intended to provide 
remote-sensing and In situ aaasuranants of physical quantities 
likely to provide Insight Into tn* dynamics of plasaa-danslty 
Irregularity foraatlon In t n# h Igh-lat 1 tude Ionosphere* The 
aoln objectives of th* MlLAT mission mart (1) to aatand the 
data bas* on Irregularity strength eno t hr ee-dt van* 1 on*l shape* 

(2) to probe several hypotheses about the development* 
transport* and decay of sc Int 1 l lot lon-produc Ing Irregularlt las* 

(3) to document th* role of convective 1 nsteb 1 l 1 t 1e* at high 

latltudas* and (3) to describe the role of peculiarly 

hlgh-lat 1 tude Influences such as particle preclpltat Ion ana 
other aspects of lonospherlc/oaqnetospharlc coupling. The 
satellite was three-aals stablUced by «eans of a TRANSIT 
gravlt y-gradlent boo* and an added aoeentu* wheel for yaw 
stabl l If at Ion. The altitude was selected to be sufficiently 

high for sc Int 11 let Ion ana loager operation but low enough for 
the various In situ oeasureoents* The Inclination was chosen 
to give overhead passes nearly along tn* geomagnetic meridian 
at the preferred receiving location*. The orbit processed 23 
hours In appro* Imately 4 months* so that observation* during 
all hours of tn* day and night were possible In roughly on* 
calendar season, 

....... WHAT* HARO T-- — — — — - — ----- 

INVESTIGATION NAME - ELECTRON SMfCTAQMtTCA 
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BRIE* OCSCAIMTIOM 

The three-aals fluagate »agneto-*t*r was designed to 
Measure the local vector Magnetic field with a precision of 12 
nT at a resolution of about 300 a* About 20 vector samples per 
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BAICM OCSCAIMTIOM 

This payloao was designee to provide several In situ 
aeasureoents related to plasma density Irregular It lea In the 
Ionosphere and con.1*f*d of the following three 1n»tru*ent*: a 
Langmuir probe* a retardlng-petent lal anal Tier ( MPA I * ana an 
Ion drift eater. These Instruments were Mostly of proven 
design. Once In 43 seconds* a 2-s voltage sweep of the 
Lingmulr probe was *ad* to obtain direct neasureaents of th* 
electron density and temperature and refinement of th* AMS 




mr jv 


• t Mur e*ent | * Including HIMIMAt of Iftf Sptcecroft MtfllUli 
Between (»rron the LAng*wtr-probe voltege not hold In tho 

• ltd ton saturation region ond current too eoployeo to oooourt 
D l •$■• -dens 1 1 y fluctuations. lit output M • sc«pled 32 ttooo 
tor second* logortthatsolly o*pl1fttd* ond oooiod through o 
bonk of filters centered ot TO* 120* TOO* ond 22 00 Mf« Tho 
f 1 1t or outoutt hopo dotoctod ond oooplod onto pop tocond to 
gtvo oo*oles of* Pooooct Ively* 100-** O0*o* 10-** ond 3*o 
1 pf ogu lor 1 1 y ttrongth ot tho ootolltto oltttudo (030 ho)* utth 
precisions of ooowt c l u b OP otnyo n ond rooolut tent of obout T 
bo. Tho 0** ooo lured tho oleo*o density nlth o prodilon of 
obout ply* or olrtii 231 ond o oootlol roiolutlon of Obout O.T 
bo by oonotng Ion* during 20 topic *oltoge sweeps In o i(*d 
oporot Ing dOQuonco* In this PPO ooquonce* thoro hopo oldd 
slower d ■ too d for prooldlng ooro occuroto ooodjrooonti of Ion 
tooporotufo ond doolnont -Ion oass. Tho 1n*trocb Ion drift 
dpood hob ooodurod olth tho throo tlooo too ry 2 seconds* 
u 1th o rodolut Ion of obout 0#T bo *nd • proddlon of obout 200 
o/d* Tho Ion drift ootor ooodurod tho cross-track drift 
velocity ot tho roto of 14 vec'.ors pop ittond olth o rooolutlon 
of obout R4C • one o proddlon of obout 30 */•• fro* theoo 
ooodurooontd of Ion drift* tho locol convoctloo oloctrlc field 
Intondltr could bo determined. 
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BRIEF DC SCO IPT ION 

The cohoront beocon eaperlaent udOd both phodo 
Hoodurooontd one uplltudc •oodurtoonti to enhence tho utility 
of ic Intlllot Ion oooiurooontd for the roocto lending of plao*e 
density Irregulorlt led In the lonodohore. The eioerloent cculd 
tronoolt coherent 1 y on the following five frequencies! one ot 
VHP (13b MHil* throe ot uhf (300* 413* one 334 Mmi ) * one one ot 
L bond 1 1230 HMD. Co«plei-s1 grol oclnt lllot Ion ooodurooontd 
■ore poddlole ot both vhf one WHO. The triolet of uhf olgnolo 
hoo uood to optoln the totol electron content (TEC) froo 
ooodurooontd of the oecond difference of photo. Tho l-bond 

• Ignol served ot o photo reference for the vhf ond uhf 

• c Int 1 1 lot Ion ooodurooontd ond could oloo be udod for 
obtervotlono of enplltude ic Int 11 lot Ion ot L bond. Ude of a 
ooderoto goln (obout 9 oh) brood-bee* vtooroble ontonno allowed 
the oeodureoent of * 1 n 1 *u* detectoolo photo fluctuotlom ot uhf 
ond VHP of 4 dog ot low elowotloni ond of obout 1 deg overhood. 
Thote uoluot ore for poet-deteci ton bonduldtht of 100 h*. 
c orretponc Ing to o oo*pHng roiolutlon of obout 30 * In on 
overheed shod* ocreen ot 330-be altitude. A conoldereblr 
norrouor poet -dot oct Ion bono«1dth voluo hob utod for TIC 
oootureoentt* yielding o *1n1o u * detoctoble volue on the order 
of IE 13 elec front /ia « with on overheod dotpllng Intorvol of 
•bout 3 b* In the F layer. 
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SPACECRAFT COMMON NAME- MlNOTORI 

ALTERNATE NAMES- ASTRONOMICAL SATLlLMC-A* ASTR0-A 
12307 


NSS0C 13- R1-C17A 
LAUNCH DATE- 02/21/11 

LAUNCH SITE- KAGOSHIMA SPACE CENTER* JAPAN 
LAUNCH VEHICLE- M-3S 


HEIGHT- lit. KG 


SPONSORING COUNTkt/AGC NC t 
JAPAN 

INITIAL OAfIT PARAMETERS 
0RPIT TYPE- GEOCENTRIC 
ORBIT PER 100- 94.2 MIN 

PER I APS IS- 3*1. RM ALT 


t;»s 


PERSON* l 
PM • T. 
PS - K . 


TANAKA 

TANAKA 


EPOCH DATE- 02/22/d 1 
INCLINATION- 31.3 0EG 
AP0APSIS- 403. RM ALT 


ISAS 

U OF TOKYO 


BRIEF DESCRIPTION 

The In objective of the MjhOTORJ elision the 
oetollec study of dolor floret curing icier hoi«*w*. Prlndpol 
tnvett Igot lent -ere <l) tooglng of tolor flore i royt In the 
range 10 to 40 b eV by neons of retotlng Modulation collloetoro 
•nd ( 2* spectroscopy of i-rpy eotsston lines from highly 
lonlieo Iron In icier floret In the ronge l.T to 2.0 A by oeont 
of o Brogg spectrpHeter. uovelength sconntng -os achieved by 
the spacecraft revolution. -1th on offset pointing of the toln 
•■Id vlth respect to the sun. 1 n v es t 1 :ot lent (1) end (2> each 
hod o H*e resolution of 4 t. In addition, the fnllo-lng 
1 nvodt Igot 1on« -era Included! three solar flare i-roy oenttoro 
that recorded the tide profile on d spectrun of the i-roy florod 
tn the ronge 2 to 20 koV* o tolor flore gowao-roy detector for 
tho ronge 0.2 to 9.fl m#V* o p.rtlcle uetector that •onltored 
electron flue ebove 100 bov* one olos«o proses for the 


•••duroMont of electron density ond te*oeroture. 
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BRIEF DESCRIPTION 

This eipnrtoont used plosea probes to *eo«ure electron 
density ond electron teaperoture curing the color wowIwmm 
period • 
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BRIEF DESCRIPTION 


r 1 m 
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the energy ronge 0.2 to 9.0 Mow -1th a scintillation counter. 
------ Ml N0T0P I * MATSU OK A*— ——————— ———————— 
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ISAS 

ISAS 


BRIEF DESCRIPTION 

Thlv eiperlnent used a gad t c Int 1 1 1 at Ion proportional 
counter to record I1«e profiles and spectra of solar R-ray 
flares In the 2- to 20-fceV and above 29-bev ranges. 


........ h inotor I • tarahura- 


IN/ESTIGATJON NAME- SOLAR F L A *E ?-40 KtV b-»AY», USING 

ROTATING MODULATION COLLIMATOR IMAGING 


NSSOC ID- B1-017A-01 


PERSONNEL 
PI - T. 
01 - ft. 
01 - V. 

01 - K. 

01 - T. 

01 • ft. 


TAKAKURA 

MIYAMOTO 

OGAHARA 

OKI 

MURAKAMI 
TftANC T A 


INVESTIGATIVE PRCGRAH 
SCIENTIFIC SATELLITE 


investigation discipline m 

SOLAR PMVttCI 


ISAS 
OSAKA u 
ISAS 

u OF TOKYO 

ISAS 

ISAS 


BRIEF DESCRIPTION 

This eaperlaent used retotlng aodulotlon coll looters to 
fBoge color flore I roys In the energy rangr of 10 to 40 lev. 
The t 1 •• resolution *os 4 s. 


MlNOTORI* TAkEuCmI- 


INVEST 1GAT10N NAME- ELECTRON »LUi AHCwf 100 «CV P AR f I C L f 
DETECTOR MONITOR 


NSSOC ID- A1-017A-05 


INVESTIGATIVE PR 3 5 A A •» 
SCIENTIFIC SATELLITE 

INVESTIGATION DISCIPLINE (SI 
solar NTIK B 
PARTICLES ANO FIELDS 





PERSONNEL ....... ik BULGARIA 1300* BANKOV ....... 

PI - H. TARCUCHI INST PHfS ♦ CHE* RES 

01 • T, I«AI INST PHVS • CHEN RES INVESTIGATION NAHC- ION ORIPT NETER ANO RETAROING POTENTIAL 

01 - T. kOhNO INST PHTS ♦ CHEN RE'. ANALYZE R 


BRICP DESCRIPTION 

This eiperlaent used a pair of proportional countart to 
aonltor tolar electron flu* above 100 keV. 

....... HI NOf OR I • TANAKA—— ————————— .......... ..... 

INVESTIGATION NAME- SUi R FLARE X-RAY BRAGG SPECTROSCOPT IN 
1 • T • 2 • *» A RANGE 

NSSOC ID- 81-017A-02 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE 

'» 'ESTIGAT ION 0 1 SC I PL I NE ( SI 
SOLAR PHYSICS 

PERSONNFL 


PI 

— K . 

TANAKA 

ISAS 

01 

- F. 

M0R1YAMA 

ISAS 

01 

- K. 

NX SHI 

U OF TOKYO 


BRIEF DESCRIPTION 

Thlt esperloent used a Bragg aoectroaeter to stud? the 
spretr otcosy of x-ray eolation line* from highly Ionized Iron 
In tolar floret. The tpectral range covered *at 1*7 to 2*0 A* 
Nevelength scannl.g was achieved by toacecraft rotation with 
the to In ailt offaet tllghtly fro* the tun. The tloe 
resolution -at 6 S. 

•••••••«••••••••*••••••••••* It BULGARIA 1300 •••••• •••••••••••• 


NSSOC 10- 81-073A-01 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION OISCIPLINE1SI 
IONOSPHERES 
PARTICLES AND FIELDS 

PERSONNEL 


PI 

- L. 

BANKOV 

CLSR-9AS 

01 

- B. 

KIROV 

CL SR -BAS 

01 

- M.G. 

GUSHEVA 

CL SR -BAS 

01 

• V.G. 

ISTOMIN 

IK I 


RRIEF DESCRIPTION 

The Inatrueent coniltted of a Retarding Potential 
inoiyior (RPA) and an Ion Orlft Meter (IOM) that pointed out 
along the toacecraft R ails. Thlt tet of 'nttrueenta vat 
capable of eeaturlng the three coaponentt of the Ion velocity 
vector froa 0.1 to 5 ka/t. the Ion dentlty froa l.E? to l.EG 
per c C • the Ion te«oerature froa 600 to 19.000 oeg <• olatao 
Irregular It let froa 0.1 to 100t. the photoelectron energy range 
froa l to 30 eV. and the aatt range froa 1 to 56 u. For eore 
details on the 10" see L. G. Bankov et al*i Adv. Space Ret. v. 
2. n. 7* PD • 71-7A. 1983. 

....... in BULGARIA 1300. D ACHE V — 

INVESTIGATION NAME- LOW-ENERGY ELECTRON-PROTON ELECTROSTATIC 
ANALYZER ARRAY IN 3 ORTHOGONAL DIRECTIONS 


SPACECRAFT COMMON NAME- IK BULGARIA 1300 
ALTERNATE NAMES- 1NTERC0SM0S BULGAR 1300. )26«S 

NSSOC 10- 81-07SA 

LAUNCH 0ATE- 08/07/81 WEIGHT- KG 

launch site- 

launch VEHICLE- UNKNOWN 

SPONSORING COUNTRY/AGENCY 

bULGAR I A BAS 

U.S.S.R. INTERC0S 


NSSOC ID- R1-073A-0S INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION DISCIPLINE (SI 
PARTICLES ANO FIELOS 
MASNETOSPHERi: PHYSICS 

PERSONNEL 


PI 

- TS. 

OACMCV 

CL SR -BAS 

01 

- Y . 

MATVI YCHJK 

CLSR-BAS 

01 

• I. 

IVANOV 

CLSP-BAS 

01 

- M* 

TELZOV 

1*1 


INITIAL ORBIT PARAMETERS 


ORBIT T y°£ 

- GEOCENTRIC 

EPOCH 0ATE- 08/08/81 

ORBIT PER 100- 101.9 min 

INCLINATION- 81.2 

Pi HAPSIS- 

825. KM AIT 

APOAPSIS- 906. KM 

PERSONNEL 

PM - A . G • 

IOSIPhIAN 

INTERCOSMOS 

PM - K.B. 

SERAFIMOV 

CLSR-8AS 

PS - M.K. 

GCGOSnfv 

CLfF-BAS 

PS - I. 

KUTIEV 

ClSR-BAS 

PS • V.M. 

balcbanov 

Isl 


BRIEF DESCRIPTION 


BRIEF DESCRIPTION 

The Inttruaent contlsted of three sets of electrostatic 
analyzers (ESAll each set had three ESAt* one to Measure 
protons ana two to Measure electrons. The angular field of 
vleu for each Individual analyzer uaa 7 deg ■ 2* deg. One set 
viewed out along the spacecraft 7 ails and the other two along 
perpendicular a«es In the spacecraft X-Y plane at azlauthal 
angles of 30 and 1*0 deg. The energy per charge range froe 0.2 
to 13 keV/Q could be covered by up to 16 channelt/t and the 
energy resolution adjusted to 0.1. 0.2* or 0.3. The flus range 
was l.E* to 1.E9 partlc les/lso ce-ar-kev-t I . 

....... ik BULGARIA 1300. GOGOSHEV 


The spacecraft contained a tet of oltsoa. oartlcles. 
fields. and ootlcal eioerlaents that ■ *e designed and 
constructed m Bulgaria. The spacecr^it was three- as Is 
stabilized with the negative Z-e«1t on* ting toward the center 
of the earth ano the x-aslt t intlnq alonq the velocity vector. 
The outer tkln of the spacecraft. Including the solar panels, 
was coated vlth a conducting Material In order to allow the 
proper veatureoent of electric fields and low energy plasna. 
Both active and passive thersal control were eaoloyed. The 
solar panels supplied 2 kw and batteries were used during 
eclipse perloos. There were two tape recorders, each with a 
capacity of 6C Megabits. The transwltter radiated about 10 W 
in the 130-MHz band. 

....... ik BULGARIA 1300. ARSHINKT V------ 


INVESTIGATION NAME- VISIBLE AIRGLOw PHOTOMETERS 

NSSOC 10- 81-075A-08 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION 01 SCIPLINE ( SI 
ATMOSPHERIC PHYSICS 
PLANETARY ATMOSPHERES 


PERSONNEL 



PI - M.M, 

GOGOSHEV 

CLSP-AO 

01 - N.P. 

PETKOV 

CL SR -AO 

01 - TS.N. 

GOGOSHEVA 

CLSR-AO 

01 - A. 

KUZMIN 

IK I 


INVESTIGATION NAME- TRIAX’AL *LUXGATE MAGNETOMETER 

NSSOC ID- 81-075A-11 INVESTIGATIVE PROGRAM 

SC 1ENCC 

INVESTIGATION DISCIPLINES! 
MAGNETOSPHERIC PHYSICS 
PART ICL C S ANO FIELDS 

PERSONNEL 


PI - I. 

ARSMINK0V 

C L SB -BAS 

PI * A. 

BOChEV 

CLSP-8AS 

01 - L. 

UUSGOV 

IZMIRAN 


BR.EF DESCRIPTION 

The Instruoent consisted of two optical channels with 
Interference filters at wavelengths tin A! of *2TB» *661. 5577* 
6300. 63*5 ang 7320. The field of view of one channel was 3 
deg. The second channel viewed plus and Minus 15 deg froe the 

nadir In 6300 A and the viewing was done by a Mirror scanning 
over thla range so that an Image of the uooer ataoiphe*e In the 
red line of osygen was obtained. The nadir was the spacecraft 
negative Z ails. The sensitivity range waa 10 raylelght to 100 
k 1 lora yle Ighs • For oort details on this Instruoent see M. 
Gogothev et al.t Adv. Space Res.* v. 2. n. 7. op. 115-120. 
1 983. 

IK Bulgaria 1300 . gogoshev--— —————— — ... 


bRIEF DESCRIPTION 

The Instruoent consisted of three flusgate oagnetoneters 
that extended froo the soacecraft along the negative Z-aila to 
obtain the vector field. The range of field Intensity covered 
was plus or Minus 6**000 nT with a resolution of 2 nT. 


ORIGINAL PAGZ IS 
OF POOR QUALITY 


INVESTIGATION NAME- wAVCLCNGTH SCANNING UV PHOTOMETER 

NSSOC 10- 81-075A-09 INVESTIGATIVE P*D5»AM 

SCIENCE 


INVESTIGATION DI SC IPL INE CS I 
ATMOSPHERIC PHYSICS 
PLANETARY ATMOSPHERES 



*1 


Ik Bulgak i a 1300* harkov 


PERSONNEL 


PI 

- N.M* 

GOGOSHCV 

CLSR-AO 

01 

- ST.l. 

SARGOICHEV 

CLSR-A0 

01 

- B. 

MCNOEVA 

CLSR-BAS 

01 

- L.P. 

SMIRNOVA 

IKI 


BRIEF DESCRIPTION 

The 1nttru«*nt consisted of a lined grating spectrometer 
that tcannrd fro* 1150 to 2G00 A with a resolution of 10 A* 
The field of view was conical with a half angle of a*S deg 
centered on the nadir* wnlch was the spacecraft negative 
2-aits. The Intensity range covered froa BO raylelghs to 200 
klloraylelghs* The Instruaent was capable of Measuring the 
nlghtglow and the dayglow ataosoherlc spectra* 

....... IK BULGARIA 1300* IVANOVA-— ....... — . — ... 

INVESTIGATION NAME- SPHERICAL ELECTROSTATIC ION TRAP 

NSSOC ID- 61-07SA-02 INVESTIGATIVE PROGRAM 

SCIENCE 


INVESTIGATION NAME- OOUBLE SPHERICAL ELECTRON TEMPERATURE 
PROBES 

NSSOC 10- B1-0 75A-0R INVESTIGATIVE PR C GF AM 

SCIENCE 


INVESTIGATION DISCIPLINE'S) 
PARTICLES AND FIELOS 
IONOSPHERES 

PERSONNEL 

PI - V. # MARKOV 

01 - 0. TEOOOSliV 

BRIEF DESCRIPTION 

The Instruaentat Ion consisted of a douDle probe that 
viewed along the spacecraft X ails* The gold spherical sensors 
aere capable of Measuring the electron teaperature frpa 500 to 
& *000 deg R and the spacecraft potential from -30 to *5 V. 


CLSR-eAS 

CLSR-3AS 


INVESTIGATION DISCIPLINE* S> ------- IK BULGARIA 1300* NENOVSK I— ——————— 

PARTICLES AN0 FIELOS 

IONOSPHERES INVESTIGATION NAME- ION ENERG T-MASS COMPOSITION ANALYZERS 


PERSONNEL 


PI 

- T. 

IVANOVA 

clsr-bas 

01 

- T. 

SAMARDZHIEV 

CLSR-BAS 

01 

- S* 

HAL0VA 

CLSR-BAS 

01 

- G.L • 

goalevich 

IKI 


BRIEF DESCRIPTION 

The Instruaentat 1 on consisted of tuo spherical 
electrostatic probes* The first uas a three-elect rode device* 
with a floating potential on the outer grid* that aeasured the 
plassa density fluctuations* The outer diameter of this probe 
uas b0 mm and its optical transparency Mas **!• The collector 
current uas aeasured In the range of l.E-10 to l.E-6 A and the 
outer grid potential uas Measured* The second probe was a 
f our-electrooe (three grids) device with a sawtooth voltage 
applied to the Middle grid that sat on a step of 0* -a* -8* or 
-12 V* depending on what the potential of the ojter floating 
grid Mas* The dynaalc -ange of the collector current uas 1*E-T 
to 1*E-11 broken Into four ranges* The first and second 
derivatives of the Ion current -ere ootalned to provide Ion 
temperatures In the range of 500 to 5000 deg K and an Ion 
density of 1*E2 to 1.E6 per cc for each Ion species that could 
be determined* The outer dlaoeter of this probe uas 70 mm and 
Its optical transparency was 27Y* For sore details on this 
Instrument see T* N* Ivanova et al*» Adv* Space Res** v* 2* n. 
7* op. 21-25* 1983* 

|K BULGARIA 1300* IVANOVA 


NSSOC 10- 81-0 75A- 06 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION 01 SCIPL INE (S ) 
PARTICLES AND FIELOS 
MAGNETOSPHERi: PHYSICS 

PERSONNEL 


PI 

- p. 

NENOVSKI 

CL S® -BAS 

01 

- R. 

KOLEVA 

CL SR -3 AS 

01 

- J. 

semkova 

CL SR -BAS 

01 

- V. 

SMIRNOV 

IKI 

01 

- O.L. 

VAISBERG 

IKI 


BRIEF DESCRIPTION 

The Instruaent consisted of two separate analyzers: the 
low-energy one viewed out along the spacecraft x ails (along 
the velocity vector of the spacecraft) and the high-energy one 
along the Z ails* The Mass range for both devices was 1 to 6* 
u* The electrostatic analyzer oortlon of the low-energy unit 
allowed Ions with a range fro* 1 to 27 eV/G to enter the 
magnet 1c analyzer* The energy resolution was 0.055* the field 
of view was 1 oeg ■ 6 oeg* and the flui range covered was 1.E5 
to 1*E10 1ons/(sa cm-sr-eV-s)* * he high-energy unit had the 
following parameters: E/0 range from 0.2 to 8 keV/OJ energy 
resolution of 0.07* and flui range 5.E5 to 1.E9 1ons/(ra 
cm-sr-eV-s>* For more details about this Instrument see P. 
Nenovskl et al*« Adv. Space Res.* v. 2* n. 7* pp. 27-30* 1983. 


INVESTIGATION NAME- CYLINDRICAL LANGMUIR PROBE 

NSSOC ID- 81-073A-03 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION D I SC IPL I N£ ( S ) 
PARTICLES AND FIELOS 
I0NOSP<AES 


IK BULGARIA 1300* STANEV- 


INVESTIGATION NAME- TRIAKIAL SPhERICAL VECTOR ELECTRIC FIELD 
PtORES 


NSSOC ID- 81-075 A-10 


INVESTIGATIVE PROGRAM 
SCIENCE 


INVESTIGATION 01 SC IPL INE C S) 
MAGNETOSPHERIC PHYSICS 


PI - T. 

IVANOVA 

CLSR-BAS 


PARTICLES AND FIELDS 

01 - <• 

georgieva 

CLSR-BAS 



01 - V.F. 

BUS SKI 

IKI 

PERSONNEL 



BRIEF DESCRIPTION 

The 1 nstrumenta t Ion consisted of a cylindrical Langmuir 
probe* 1* cm long and A mm In diameter* that was caoaole of 
Measuring the electron temperature from 1 . E 3 to l*f* deg K and 
the electron density from 5.E2 *. o 3.E5 per cc* The probe 
viewed along the spacecraft negative 2 ails. 


....... IK BULGARIA 1 300* KAZAKOV — ——————— 

INVESTIGATION NAME- PROTON S0LI0-STATE TELESCOPE 

NSSOC 10- 8 1-0 75A-0 7 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION 01 SCIPL INE * S) 
PARTICLES AND FIELDS 
MAGNETOSPHERIC PHYSICS 

PERSONNEL 


FI 

- K* 

KAZAKOV 

CLSR-BAS 

01 

- I. 

GEORGIEV 

CLSR-BAS 

01 

- N. 

NIKOLAEVA 

IKI 


BRIEF DESCRIPTION 

Tie Instr ument at 1 on consisted of a solid-state telescooe 
that viewed out along the spacecraft Z ails and measured 
protons from 90 keV to 1 MeV In four channels* 


PI - G. 
01 - 0 . 
01 - M. 
01 - M. 
01 - V* 


STANE V 

TEODOSIEV 

PETRUN0VA 

PETRUNOVA 

CMMYREV 


CL SR -BAS 
CL SR -BAS 
CUSP -BAS 
CLSR-9AS 

I/MIRAN 


BRIEF DESCRIPTION 

Thl* Investigation Involved the measurement of *i 
Quasistatic vector electric field* (2) the spacecraft oote 
from -10 to ♦ 2 V* (3) the vector electric and magnetic f 
In the freouency range 0.2 to 6.5 «z* *•) the n or 2 ele 
field component (determined by ground command) over 
frequency range 0.03 to 16 kHz with a dynamic range of 6 
and (5) the Y component of the magnetic field* over the 
freouency and dynamic range as In (A). The double probe m 
was used for electric fields* four spherical probes co 
with vitreous carbon were placed at the ends of A.S-m boo 
serve as the sensors. A trlailsl fluigate magnetometer 
f requene y-deoendent feedback Inoo mss employed as the 
for the frequency range of 0.2 to 6.5 Hz while a search 
magnetometer was used for the high freouency range* 
sensitivity of the DC electric field measurements was C.6 
while It was 0.01 mV/m for the 0.2 to 6.5 Hz range. In 

range the magnetic field Sensitivity was 3.E-2 nT. There 

eight bandosss filters centered at (In hj) 33* 70* 1A0* 

1200* A900 * 9300* and 15000 to measure wave amplitudes 

addition* two oarallel correlators were used to dete 
autocorrelat Ion functions In the range 0.1 to 5 kHz. 
further details on this Instrument see G. Stanev et al.« 
Space Res** v. 2* n. 7, pp. A3-A8* 1983* 


) the 
nt lal 
lelds 
etr 1c 
the 
0 <38. 
same 
ethod 
vered 
ms to 
1th a 
ensor 
-coll 
The 
mv/m 
this 
were 
560* 
In 
rmlne 
For 
Adv. 


A2 


121 


SPACECRAFT COUPON NAMC- IMP-J 
ALTERNATE NAMES- PL-723A, IMP 6 

ElPLORER 50 i 6693 

NSSOC 19- 73-0766 

LAUNCH DATE- 10/26/73 *E «*?• 371. R6 

LAUNCH SITE- KCNNEOY SPACE CENTER, UNITEO STATES 
LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRY /AGENCY 
UNITED STATES 

INITIAL OABIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
0R6IT PERIOD- 17266. MIN 
PERI APS I S- 1M22*. KM ALT 

PERSONNEL 

MG - M.A. CALABRESE 
SC - M.J. wISKERCHEN 
Pm - J.P. CORRIGAN 
PS - J.H. KING 


EPOCH OATE- 10/29/73 
INCLINATION- 26.7 OEG 
APOAPSIS- 2669 AO. KM ALT 


NASA HEA33UARTERS 
NASA HEADQUARTERS 
NASA-GSPC 
NASA-GS'C 


BRIER DESCRIPTION 

IMP 6 <E >D lorer 5 01* the last satellite of the IMP 
series* mas • arum-shaped spacecraft* 135.6 cm across ana 157. R 
ca h1gh t instruaentea for Intern l anet ary and aagnetotall 
studies of coselc rars* energetic solar Dartlclet* plasma* and 
electric and Magnetic fields. Its Irltlal orbit *as sore 
elliptical than Intended* alth apogee ana oerlgec distances of 
about *1 and 25 earth radii. Its eccentricity decreased after 
launch. The spacecraft spin ails -as noraal to the ecliptic 
plane* and the spin rate uas 23 ros. The data tele«etry rate 
aas 1600 ops. The objectives of the eitended Imp-b operations 
(after 19611 Here (11 to orovlde solar «1nd paraeeters as Inout 
for Magnetospherlc studies ana as a 1-Au baseline for deeo 
space studies* (2! to add 30-A0 RE imp data to simultaneous 
I SEE 1* 2* ana 3 data for stjdles of magnetospner 1 c bojndary 
ana tall phenoaena* and of the phenomena upstreaa of the bo* 
shock* and (31 to continue solar cycle variation studies ulth a 
single set of -el l -c at Ibr ated ana understood Instrjaents. 


-- IMP-J, AGGS0N- 


INvESTisanoN NAME- ELECTROSTATIC FIELDS 


NSSDC ID- 73-078A-11 


PERSONNEL 

PI - t.l. aggson 
01 - J.P. heppner 


INVESTIGATIVE PROGRAM 
CODE EE* SCIENCE 

INVESTIGATION D I SC I PL INE ( S 1 
IONOSPHERES ano RAO 10 PHYSICS 
PARTICLES ANO RIElDS 
magnetospheric physics 


nasa-gsr: 

NASA-GSRC 


BRIER DESCRIPTION 

The Instrument -as designed to Measure amplent electric 
fields In the solar -Ind ana the earth's aagnetosheath up to 1 
kHi In frequency. The sensor consisted of a pair of 70-a -Ire 
antennas (1A0 a* tlp-to-tlpl* -hleh -ere held rigid by 
centrifugal force due to satellite spin (about 2A roil* The 
Hires nere Insulated froa the plesae* eacept for their short 
outer sections* to reaove the active probe area froa the 
spacecraft sheath. The antenna served as a double floating 
probe* ana Measurements Here obtained every 1/A spacecraft 
revolution (about 0.75 si. ULR ana VL r Measurement* Here 
ootalned using seven 601 bandHldth filters ulth center 
freauencles logarithmically soaced fro* 1 m* to 1 knt. *hese 
freauency channels had an Intrinsic sensitivity of 1.0E-5 V/a* 
and a oeak range of 1.0E-2 V/a. Houever* the effective 
lov-f r eauency filter threshola -as determined by Interference 
due to haraonlcs of the spacecraft spinning nlthln an 
asymmetric sheath. The other major limitation uas also due to 
sheath effect. whenever the electron plasma density Has less 
than about 10 oar t 1 cles/cc* th* sheath overlaooed the active 
antenna portions and precluded meaningful measurements of 
ambient condition*. 


PERSONNEL 

PI - 5.J. RAMC 
01 • J.R. ASBRIDGE 


LOS ALAMOS NAT LAB 
LOS ALAMOS NAT LAB 


BRIER DESCRIPTION 

A hemispherical electrostatic analyzer measured the 
directional Intensity of positive Ions and electrons In the 
solar nlnd* aagnetosheath* and aagnetotall. Ions as heavy as 
oiygen mere resolved nhen the solar mind temoerature mas lou. 
Energy analysis uas accomplished by charging the plates to 
knomn voltage levels and alloulng them to discharge ulth knoun 
RC time constants. In the solar mind* positive Ions froa 200 
ev to 5 kev (151 spacing* 31 resolution! and electrons froa 5 
eV to 1 kev (301 spacing* 151 resolution) mere studied. In the 
aagnetosheath* positive Ion* from 200 eV to 5 kev (151 spacing* 
31 resolution) and from 200 eV to 20 keV (301 spacing* 151 
resolution) ano electrons from 5 ev to 1 k eV (301 spacing* 151 
resolution) mere studied. In the aagnetotall* positive Ions 
from 200 ev to 20 kev (301 spacing* 151 resolution) and 
electrons from 5 eV to 1 fceV (301 spacing* 151 resolution) and 
froa 100 ev to 20 keV (151 resolution) mere studied. 


IMP-j, bridge- 


investigation NAME- SOLA 


73-078A-02 


INVESTIGATIVE PROGRAM 
CODE EE* SCIENCE 

INVESTIGATION D ISC IPLINE( S) 
SPACE PLASMAS 
INTERPLANETARY PHYSICS 


PERSONNEL 






PI - H.S. 

BRIDGE 

MASS 

INST 

OF 

TECH j 

01 - A. J. 

LAZARUS 

MASS 

INST 

OF 

TECH 

01 - J.H. 

B INSACK 

MASS 

INST 

OF 

TECH 

01 - E.R. 

LYON 

MASS 

INST 

0« 

TECH 


BRIER DESCRIPTION 

A nodulated split-collector Raraday cup* oeroertdlcul ar to 
the spacecraft spin ails* Has used to study the directional 
Intensity of positive Ions and electrons In the solar nlnd* 
transition region* and aagnetotall. Electrons nere studied In 
eight l ora rl t holes l ly eoulspaced energy channels betaeen 17 eV 
and 7 kev. Positive Ions nere studied In eight channels 
betueen 50 ev ana 7 keV. A spectrum -as obtained every eight 
spacecraft revolution*. Angular Information -as obtained In 
either 15 egually spaced Intervals during a 360-deg revolution 
of the satellite or In 15 angular segments centered more 
closely about the spacecraft-sun line. 


IMP-J, FAANK- 


INVEST I GAT ION NAME- MEASUREMENT OR LOu-ENERGY PROTONS AND 
ELECTRONS 


NSSOC ID- 73-C76A-0* 


PERSONNEL 
PI - L.A. 


INVESTIGATIVE PROGRAM 
CODE EE* SCIENCE 

INVESTIGATION DISCIPLINE (S> 
SPACE PLASMAS 
MAGNETOSPHERIC PHYSICS 
interplanetary physics 


BRIER DESCRIPTION 

This esperlaent uas designed to measure the energy 
spectra of lom-energy electron* and protons In the geocentric 
range of 30 to A0 earth radii to give further data on 
geomagnetic storas* aurora* tall ana neutral sheet* and other 
magnetospheric phenomena. The detector mas a dual-channel* 
curved-olate electrostatic analyzer (LEPEDEA - lou energy 
proton and electron differential energy analyzer) ulth 16 
energy Intervals between 5 ev ano 50 keV. It had an angular 
field of vlev of 9 deg by 25 oeg. The detector could be 
operated In one of tno modes: (1) one providing gooo angular 
resolution (16 direction* for each particle energy band) once 
each 272 s* and (2) the other providing good temporal 
resolution In nhfch the entire energy range 1 four directions 
aas measured every 68 s. For further details see L. A. Frank 
et al.* J. Geophys. Res.* v. Rl* p. 5659* 1976. 
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BRIEF DESCRIPTION 

This experiment -as designed to determine tne composition 
*na energy spectra of low-energy particles observed during 
solar flares and 2 7-d recurrent events* The detectors used 
Included (1) on electrostatic analyzer * to select particles of 
the desired *ner gy per charge) combined a 1th an array of 
wlnoowlets solid-state detectors «to aeasure the energy loss) 
and surrounded by an ant Icolnc Idence shield* and (2) a 
thln-alndoa proportional counter* solid-state particle 
telescope* The experiment measured particle energies froa 0*1 
to 10 Rev per charge In 12 bands and unlauely Identified 
oosltrons and electrons as uell as nuclei tilth charges of 2 
froa 1 to R l no charge resolution for 7 greater than 0)* Two 
1009-channel pulse-height analyzers* one tor each aetector* 
were Included In the eiperlaent payload* 
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BRIEF DESCRIPTION 

A wfde-band receiver was used to observe high-resolution 
trequency-t lae spectra* and a sli-channel narrow-band receiver 
with a variable center frequency was used to observe wave 
characteristics* The receivers operated fro* three antenna 
System*. The first systea contained a pair of long dipole 

anten.ias lone* extendable to about 12* nornal to the 

spacecraft spin ails and the other antenna* extendable to about 
S * 1 •* along the spin ails)* The second syste* contained a 

boom-mounted triad of orthogonal loop antennas. The third 
systea consisted of a booa-wounteo C*51-m spin-axis dipole* 
The aegnetlc and electric field Intensities and freouency 
spectra* pol ar 1z at Ion* and direction of arrival of naturally 
occurring radio noise In the aagnet osphere were observed* 
Phenomena studied were the tlae-space dlstrlput Ion, origin^ 
propagation* dispersion* and other cha rac te rl s t 1 c s or radio 
noise occurring across and on either side of the magnetospher 1c 
boundary region* The frequency range for electric fields was 
0*3 h i to 200 ihzi and for aegnetlc fields It was 20 *z to 200 
kt?z. 
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BRIEF DESCRIPTION 

Three soild-stite detectors In an ant 1c o Inc 1 dence plastic 
scintillator observed electrons Between 0*2 and 2*5 "eVJ 
protons cetween 0*3 and SCO M evi alpha particles between 2*0 
and 200 ReVl heavy particles with 2 values ranging froa 2 to 5 
with energies greater than 8 “e* * heavy particles with 7 values 
ranging between 6 and 8 with energies greater than 32 ReV J and 
Integral protons and alphas of energies grester than 50 
ReV/nucleon* all with dynaalc ranges of 1 to IE-6 particles per 
(sa c*-s-sr). Five thln-wlndow Ge Iger-Rue l ler tubes observed 
electrons of energy greater than 15 keV* protons of energy 
greater than 250 *ev* and * rays with wavelengths oetween 2 and 
10 A. all with a dynamic ranqe of 10 to 1£*8 per (sq cn-s-sr)* 
Particles and x ray?* primarily of solar orlqln* were studied* 
Out the dynamic range and resolution of the Instrument also 
permitted observation of cosmic rays and magnetotail oartlcles* 
For further details* see T, P. Armstrong ft al.« J* Geoohys* 
Res** v* 83* o* 5198* 1978* 
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BRIEF DESCRIPTION 

The GSFC cosmic -ray experiment was designed to measure 
energy sorctra* composition* ana angular distributions of solar 
and galactic electrons* protons* ana heavier nuclei up to 7=30* 
Three distinct detector systems were used* The first system 
consisted of a pair of solid-state telescopes that measured 
Integral fluxes of electrons above 150* 330* ana TOO kev ano of 
orotons above *05* *15* *50* *70* 1*0* 1*2* 2*C* 2*5* 5*0* 15* 
and 25 ReV* Except for the *05-ReV proton »ooe* alt counting 
modes had unique species Identification. The second detector 
system was a solid-state dE/dx vs E telescope that looked 
oeroendlc ula r to the soln axis* This teleseooe measured 7=1 to 
16 nuclei with energies between A and 20 ReV/nuclron* founts 
of particles In the 0*5- to A-ReV /nuc leon range* with no charge 
resolution* were obtained as counts In the dC/dx senior out not 
In the E sensor. Tne tnlrq aetector system .as a three-element 
telescope whose axis made an angle of 39 deg with respect to 
the spin axis* The mlqcle element was a Csl sc 1 nt 1 1 1 at or* 
while the other two elements were solid-state sensors* The 
Instrument responded to electrons between 2 ana 12 M eV ana to 
7=1 to 30 nuclei in the energy range 20 to 5C0 Rev/nucleon, 
For oartlcles below 00 ReV* this Instrument acted as a dE/ax vs 
E detector. Aoove 90 Rev* It acteo as a ol al rec t Iona l triple 
dE/dx vs E detector* Flux direct tonal Ity Information was 
ootalnpa by dividing certain portions of the data fro* each 
detector Into eight angular sectors* For further details* see 
8* J* Teegarden et al** Astrophys* J*« v* 202* o* 915* 1975* 
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BRIEF DESCRIPTION 

This experiment consisted of a Doom-mounted trlaxlal 
fluxgate magnetometer aeslgneo to study the Interclanetary and 
geo-agnetlc tall magnetic fields. Each sensor hao three 
dynamic ranges Of olus or minus 12* Plus or minus 36* and plus 

or minus ICS nT, with the ale of a bit '■ompactlon scheme 

(delta modulation)* 25 vecto* measurements were «ade and 
telemetered oer second* The experiment opnrated normally fro* 
launch until mld-1975* Cn July 11* 1975* because of a range 
Indicator problem* the experiment operation .as frozen Into the 
36-nT range* The digitization accuracy In this range Is about 
plus or minus 0.3 nT • On March 23* 197R* the sensor fllprer 

failed* after t-iat time* alternative methods of 7-axls sensor 

zero-level determination were reoulrec* 
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BR IE C DESCRIPTION 

This experiment used two telescopes to measure the 
c o*oos 1 1 1 on ana energy spectra of solar (ana galactic) 
particles above aoout 0*5 “ev/nucleon. The m*in telescope 

consisted of five colllnear elements (three solid state* one 
Csl* and one saoohlre Cerenkov) surrounded by a plastic 
ant Ico Inc Idence shield* The telescope had a fcC-cej* full-angle 
acceptance cone with Its axis appr ox 1*at el / normal to the 

spacecraft spin axis* permitting e 1 gh t -sec tored Information on 

particle arrival direction. Four elements of the main 

telescope were pulse-height analyzeo* ana low- ano high-gain 
modes could oe selected by command to permit resolution of the 
elements m through M or of electrons and the Isotopes of h and 
He and light nuclei* A se lect 1 on-pr lor 1 1 y scheme was included 
to permit sampling of less abundant particle species under 
normal and solar-flare conditions* The low-energy telescope 
was essentially a two-element shielded solid-state detector 
with a 70-aeg full-angle acceptance cone* The first element 
was pulse-height analyzed* and data were recorded by sectors* 
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BRIEF DESCRIPTION 

This esoerlment *<t designed to Atature the differential 
energy spectra of the Isotopes of hydrogen through osyge* fro* 
2 to * 0 *eV/nucleon» and of electrons froe 0.2 to 5 Pew. The 
Instrument consisted of a stack of 11 fully depleted silicon 
solid-state detectors surrounded oy a plastic scintillator 
anticoincidence cup* The outer two solid-state detectors were 
annular* peralttlng aeasureaents In both nar row-geomet ry 
(typical geometrical factor was 0*2 so cm-srl and alde-gecaet ry 
(typical geometric factor was 1*5 so cm-*r) coincidence modes* 
Anisotropy data (%5-deg angular and 2^-s temporal resolution) 
mere obtained* For further details* see R* A* Mewa'.dt and E* 
C* Stone* Astroohys* J** v. 205* p* 92* 1974. 


designed to provide coablned t elecoaaunlcat Ions* direct TV 
broadcast* anc meteorological service to India's civilian 
coaaunlty over a 7-year- In-orbit lifespan* The 
telecomounicat Ions oackage provided two-way* long-distance 
telephone circuits and direct radio and TV broadcasting to the 
reaotest areas of India* The eeteorology oackage was comprised 
of a scanning very-hlgh-resolutlon* two-channel radiometer 
(VHRR) to provide full-fraee* full-earth coverage every 30 min* 
The visual channel (0*59-0*73 micrometers) had a 2*73-ka 
resolution while the IR channel (10*3-12*5 micrometers) had an 
11-km resolution* Using the I mat Tv capability* early 
warnings of Impending disasters (1*e*« floods* storms* etc*) 
can directly reach the civilian population* even In remote 
areas* The Insat 16 also had a data channel for relaying 
meteorological* hydrological* and oceanographic data from 
unattended land-based or ocean-based data collection and 
transmission platforms* 
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PRIEF DESCRIPTION 

The Very High Resolution Radloeeter (VHRR) was a 
two-channel scanning Instrueent* Both channels gave full earth 
coverage with a full frame Image every 30 min* The visible 
channel (10*3-12*5 micrometers) had a 2*75-km resolution* and 
tha IR channel had an 11-km resolution* The half-hourly 
observations were used for eonltorlng weather systems over land 
and sea* 1*e** observing cyclones and measuring tea surface and 
cloud top temperatures* 
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NSSOC ID- 83-O09B-O3 

INVESTIGATIVE PROGRAM 


BRIEF DESCRIPTION 

The purposes of this Investigation were (I) to study the 
propagation character 1st Ics of solar cosmic rays through the 
Interc lanetary medlue over the energy ranges Inalcated below* 

(2) to study electron ana croton flumes throughout the 

geomagnetic tall ana near the flams of the magnet osohere * and 

(3) to study the entry of solar cosmic rays Into the 

magnet csphere* The 1 nstru*ent at Ion consisted of a 

t hree- element telescope employing fully depleted 

surf ace-barr ler solid-state detectors and a magnet to deflect 
electrons* Two side-mounted detectors were used to measure the 
deflected electrons. Two aadltlonal detectors In separate 
mounts were used to measure charged particles above 15 kev (F)* 
Z greater than or eojal to 2 above 0*4 *ev (Gl) snd above 1*0 

PeV ( G2 ) • anc 2 greater than or eaual to 3 above 2*0 "ev (G3)* 

The telesccoe measured protons In three ranges between 2*1 and 
23 Mev (1** 15* lb)i l greater than or eaual to 1 In three 

ranges between 0*05 and 2*1 “ev (11* 12* 13)1 alpha omrtlcles 
between 8*m aro 35*0 In two ranges (111* 112)! I greater 

than or eaual to 2 between 2*2 ang 8** »eV (1105 and a 
background ch **nel (19). Deflected electrons were measured In 
two ranges between 33 and 200 kev (17* 10)* A complete 
description of the Instrument was given by D* J* Williams In 
NO AA Technical Report f 393-SEL *0* October 1977. 
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BRIEF DESCRIPTION 

The data collection and transmission relay package 
consisted of a data channel operating at *02*75 MHy 
(earth-to-satelllte) to provide for the relay of 
meteorological* hydrological* and oceanographic oata from 
unattended land-based and ocean-based data collection and 
transalsslon platforms* 
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BRIEF DESCRIPTION 

The telecommunl catlonc oackage had 12 transponder* 
operating at 3935-6*25 mmi (earth-to-satelllte) and 3T10-«200 
mhi (satellite -to-earth) for thick route* thin route* and 
remote area communication and Tv program distribution* It also 
had two transponders operating at 5055-5935 MHz 
(earth-to-satelllte) and 2555-2635 mhi ( sat elllte-to-earth) for 
direct broadcasting to augment low-cost community TV sets In 
rural areas* radlo-prograa distribution* national TV networking 
and disaster warning. 


IRAS* 


EPOCH 0ATE- 10/15/83 
INCLINATION- 0.0 DEG 

APOAPSIS- 33680. KM ALT 
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INDIA DEPT OF SPACE 


SPACECRAFT COMMON NAME- IRAS 

ALTERNATE NAMES- INFRA-RED ASTR0N0M SAT* IR ASTR0N. SAT* 
13777 


BRIEF DESCRIPTION 

The Insat 18 was the second spacecraft In the first 
generation Indian National Satellite System* The three-amis 
stabilized spacecraft* originally launched as an on-orbit 
back-up* replaced Insat 1A* which failed In late 1982* It was 
positioned In a geosynchronous orbit at T* deg E with a host of 
ground stations throughout India* The Insat IB satellite* 
built by the Fora Aerosoace and Communications Corporation* was 
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SPONSORING COUNTRY/ AGENCY 
THE NETHERLANDS 
UNITEO STATES 
UNITEO KINGOOM 

INITIAL ORBIT PARAMETERS 


ORBIT TYPE- 
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ORBIT PERIOD- 103. MIN 
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SPONSORING COUNTRY/AGENCY 
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BRIEF DESCRIPTION 

The Infrared Aatronoalcal Satellite (IRAS) mbs a Mission 
with Joint elocution by the united States (NASA)* the 
Netherlands* and the United k I ngdoa. The basic goal of this 
■Isslon mob to obtain a full-sky survey over the aooroilaate 
wavelength range § to 120 elcroaeters with four broadband 
photoaetry channels. IRAS contained a 0.6-a Rltchey-Chretlen 
telescooe cooled by hellua to a teaoerature of near 10 deg k. 
An array of A2 detectors was used to detect the Infrared flui 
In bands centered at 12* 25* 60* and 100 alcroaeters. The 
noise equivalent flua densities were* respect Ively* 0.1* 0.1* 
0.1* and 0.3 Uy (1 Jansky = IE-26 M/sa a-Hi> in the four survey 
bands. The positions of galactic and eit ragalact 1c sources 
were deterelned to an accuracy of 0.5 arc-aln. In addition to 
the focal-plane detector array used for the all-sky survey* a 
low-resolution spectroaeter and a 60-and 1 00-alcroaeter chopped 
photoaetrlc channel were Included on IRAS. To scan the sky for 
the survey* the satellite was rotated at a constant angular 
velocity perpendicular to the satell Ite-sun vector. IRAS could 
be pointed also at a selected celestial object for up to 12 
aln. This pointing ability oeraltted observations of selected 
objects with up to a factor of 10 Increase In sensitivity or 
spatial resolution coapared to that of the survey. IRAS ceased 
operations on Noveaber 21* 1963. Further discussion of the 

IRAS alsslon can be found In G. Neugebauer et • al.« Science* v. 
22** po. 1*-21* 198*. anq the In entire March 1* 198* Issue of 
Astroph.yslcal Journal Letters (v. 278. pp. L1-L85). The Joint 
IRAS Science working Group (SwG) Is listed In Appendli 65. 
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BRIEF DESCRIPTION 

The E iplorer- class aother spacecraft* ISEE 1* was part of 
the aother /daughter/hellocentric alsslon which Inrtuded the 
ISEE 1* ISEE 2* and ISEE 3 spacecraft. The purposes of the 
alsslon were (1) to Investigate solar/terrest rial relationships 
at the outeraost boundaries of the earth** Magnetosphere* (?) 
to eiaalne In detail the structure of the solar wind near the 
earth and the shock wave that foras the Interface between the 
solar wind and earth, and (3) tc continue the Investigation of 
cosalc rays and solar flares In the Interp lenetary region near 
1 Au. The Mission thus estended the Investigations of previous 
IMP spacecraft. The aother/daughter portion of the alsslon 
consisted of two spacecraft with a stat Ion-keeping capability 
In a highly eccentric earth orbit with apogee at 23 earth 
radii. The spacecraft Maintained a saall separation distance, 
and aade slaultaneous coordinated aeasureaents to peralt 
separation of spatial froa teaporal 1r regular 1 t les In the 
near-earth solar wind. the bow shock, and Inside the 
Magnetosphere. The soln rate was set at 19.73 rpa. differing 
slightly froa that of the ISEE 2 spacecraft. For Instruaent 
descriptions written by the Invest Igators • see IEEE Trans, on 
Geosd. Electron., v. GE-lfc , n. 3. July 1978. 
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BRIEF DESCRIPTION 

The IRAS telescope systea ( T$y ) consisted of the optical 
sub-systea (OSS), electron*--, cryogenic, structural and theraal 
sub-systeas. The »$S consisted of a two-«1rror 

R Itchey-Chret len folded-optics reflector telescope with an 
aperture of 57 ca and a focal length of 5.5 a. The FOV was 
slightly aore than 1 deg and was diffraction Halted at all 
wavelengths beyond 8 alcroaeters. The aperture was *11 
obscured by the secondary alrror with a total effective area of 
202* sq ca. The focal plane asseaply was a subasseably of A? 
IR and 8 visible detectors Mounted at the focal plane of the 
OSS. The tctal array consisted of eight IR color band Modules 
and two visible band eodules. 
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BRIEF DESCRIPTION 

The Outch additional eiperlwent (OAi) consisted of a 
low-resolution spectrometer (LAS), a 

chopped-photoaet rlc-ehannels (CPC) long- wave lengt h photoaeter. 
and a short-wavelength channel (SwC) ac-roupled photoaeter. 
The LAS was used In coablnatlon with the survey Instruaent and 
Measured spectra of oolnt sources In the range 7.* to 23 
alcroaeters with a resolution of about 20. The CPC Rapped IR 
sources In two bands. froa *1 to 62.5 and froa 8* to 11* 
alcroaeters. with a spatial resolution of 1.2 arc-aln and could 
not be jsed slaultaneousl y with the survey Instruaent. The SWC 
scanned with the noalnal survey rate over a band of *.l to 8 
alcroaeters with a 15-arc-s fov and could be used with the 
survey Instruaent. 


BRIEF DESCRIPTION 

This eioerlaent was deslgneo to deteralne. by using 
Identical Inatruaentat Ion (see 77-102B) on the aother/daughter 
spacecraft* the spatial extent* propagation velocity, and 
teaporal behavior of a wide variety of particle phenoaena. 
Electrons were Measured at 2 and 6 keV and In two bands: 8 to 

200 keV and 30 to 200 keV. Protons were Measured at 2 and S 
keV and in three bands: 8 to 200 keV* 30 to 200 keV. and 200 
to 380 keV. The 30 keV threshold could be coaaanded to 15 or 
60 keV. Identical Inst ruaent at Ion on each spacecraft consisted 
of a pair of surf ace-barr ler sealconductor-detector telescopes 
(one with a foil and one without a foil) and four f 1 led-vo It age 
cylindrical electrostatic analyzers (two for electrons and two 
for protons). Channel Multipliers were used as detectors with 
the f lied-volt age analyzers. The telescopes had a viewing cone 
with a *0-deg half-angle* oriented at about 20 deg to the spin 
ails. 

....... ISEE 1 . BAME— —— ———— — — — ———————— 

INVESTIGATION NAME- FAST PLASMA AND SOLAR WlNO IONS 

NSSDC 10- 77-102A-01 INVESTIGATIVE PROGRAM 

CODE EE/C0-0P* SCIENCE 

INVESTIGATION C’S C JPL IN E ( S ) 

magnetospheric physics 
SPACE PLASMAS 
interplanetary physics 




0 




i • > 


v 


9 


PERSONNEL 



NSSOC 

ID- 77 

-102A-07 

INVESTIGATIVE PROGRAM 

PI 


S*J. 

BAME 

LOS ALAMOS NAT LAB 




C00E EC/CO-OP* SCIENCE 

01 


H* 

MIGGENRIE0ER 

MPI-EXTRATERR PHYS 





01 


K* 

SCHINDLER 

U OF BOCHUM 




INVESTIGATION 01 SC IPL INC (S ) 

01 


J.R. 

ASBRIDGE 

LOS ALAMOS NAT LAB 




MAGNETOSPHERIC PHYSICS 

01 


H » R » 

R0SENBAUER 

mpi-aeronomy 




PARTICLES ANO FIELDS 

01 


H* J* 

VOELK 

HP I-NUCLEAR PHYS 




INTERPLANETARY PHYSICS 

01 


M *0* 

MONTGOMERY 

LOS ALAMOS NAT LAB 





01 


G. 

PASCHMANN 

HP I-E 1TRAT ERR PHYS 

PERSONNEL 



01 


W.C* 

FELOMAN 

LOS ALAMOS NAT LAB 

PI 

- 0 • A * 

GURNETT 

U OF IOWA 

01 


E*W. 

HONES* JR* 

LOS ALAMOS NAT LAB 

01 

- f.l. 

SCARF 

TRW SYSTEMS GROUP 






01 

— R *w • 

FREDRICMS 

TRW SYSTEMS GROUP 

BRIEF 

DESCRIPTION 


01 

- E.J* 

SMITH 

NASA-JPL 


This 


In conjunction *1th a 





slallar 

Instrument (77-102B-01) provided 

by G* Paschaann of Mai 

BRIEF 

DESCRIPT 10N 



p l»nck Invtltute for fllQht on the daughter taacecraft* to 
study the plaama velocity distribution §nd Its spstlal and 
temporal variations In the solar mind* bow shock* 
aagnet osheath* magne topause* aagnetotall* and magnet osphere. 
Protons froa SO ev to so keV and electrons fro« 5 eV to 20 keV 
■ere aessured In one* two* and three dlaenslons by three NO-deq 
spherical electrostat 1c analyzers* The esoerlaent* which 
utilized channeltron electron aultlollers as detectors* 
operated In two ranges* alth energy resolution for the several 
steps In each range of 101 of the center energy level* 
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BRIEF DESCRIPTION 

This eiperlaent was designed to recognize and record the 
tlee history of gamee-rey aursts* Two sensors were used: s 
s-ca-dlaaeter, Csl scintillator systea and a 6-aq-cm* 
solid-state (Cd Te) array* An Intensity Increase In either of 
the sensors could cause a trigger signal to occur* freezing the 
circulating «e«ory of the tmeedlate oast count Ing-rat e history 
and filling another aeaory with the counting rates for 1 aln 
following the trigger signal* The tlee of the trigger signal 
and Its location In the teaporal history Mere also stored In 
eeaory* All stored Inforaatlon was then read ojt at a very lorn 
bit rate during the succeeding several hours* Three trigger 
signals were used based on total counts In a as* 32 as* and 256 
as* $1i aeaorles were used* three before and three after the 
trigger signal* yielding storage of l/6*t 1/6* and 1 min of 
data each to provide detailed rise-tlee Information. 
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BRIEF DESCRIPTION 

This eiperlaent was designed to study* by aeans of 
Identical Instrumental Ion on the mo the r/da ugh te r spacecraft* 
the spatial and temporal variations of the solar wind and 
magnetosheath electrons and Ions* Protons and electrons In the 
energy range from 1 eV to R5 keV mere measured In 6* contiguous 
energy bands with an energy resolution (delta E/C) of 0*16* A 
guadr 1 spherl cal lorn-energy proton and electron differential 
energy analyzer (LCPEOEA)* employing seven continuous channel 
electron multipliers In each of Its two (one for protons and 
one for electrons) electrostatic analyzers was flown on both 
the aother and the daughter spacecraft* All but 21 of the 
s-pl-sr solid angle was covered for particle velocity vectors* 
A GM tube mas also Included* with a conical field of view of 
SO-deg full-angle* perpendicular to the spin ails* This 
detector was sensitive to electrons with E>*5 keV* and to 
protons with E>600 keV* 
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This eiperlaent* In conjunction with a similar (but 
simpler) eiperlaent C77-102B-05) on ISEE 2* was designed to 
avasure wave phenomena occurring within the aagnet osphere and 
solar wind* Three electric dipole antennas (215 a* 73*5 a* and 
0*61 m) and a trlailal starch-coil antenna were used* The 
Instruaentat Ion consisted of four aeln el-aents: (1) a 
narrow-band sweep-f requency receiver with 32 frequency steps In 
each of four bands froa 100 hz to «00 kHz* a complete sweep 
required 32 si (2) a hlgh-t lae-reso lut Ion spectrum analyzer 
with 20 channels fi oa 5*62 Hz to 311 kHz for electric field and 
is Identical channels from 5*62 Hz to 10 knz for magnetic field 
Information* the electric and magnetic channels were stapled 
simultaneously J (3) a wave-normal analyzer to provide 
coaponents for computing the wave noraal and the Poyntlng flui* 
this analyzer had a 10-Hz bandwidth* and covered 32 frequencies 
froa 100 Hz to 5 kHz! and (*) a wlde-band receiver to condition 
electric and magnetic waveforms for transmission to the ground 
via the special-purpose analog transmitter* this receiver also 
provided the signals for long-basellne-lnterf eroaeter 
measurements between If EE 1 and ISEE 2* There were two basic 
frequency channels: 10 Hz to 1 kHz and 650 Hz to 10 or SO kHz* 
In addition* the frequency range could be shifted by a 
f requenc y-c onve rs Ion scheme to any of eight ranges up to 2 MHz* 
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BRIEF DESCRIPTION 

This eiperlaent measured the olataa electron density near 
the mother satellite and also the total electron content 
between the mother and the daughter spacecraft* The eiperlaent 
consisted of twu distinct parts* The aother spacecraft carried 
an eioerlment (the sounder) to detect resonances of the ambient 
plasma* After an antenna had been momentarily eiclted at one 
of the characterlst 1c frequencies of the plasma In which It was 
laaersed* a pronounced "ringing" was observed* These 
resonances occurred at the plasma frequency* the upper hybrid 
resonance* the cyclotron frequency and Its haraonlcs* and the 
measurement of their frequencies permitted the deteralnat Ion of 
several plasaa parameters* Including the electron density* In 
this eiperlaent* the transmitter was designed to step through 
12R sub-bands* covering the character Istlc resonance 
frequencies of the plasma* from 0*3 to 50*9 kHz* and from 0 to 
353 knz* The Integrated density between the mother and the 
daughter was obtained fro* a second eiperlaent (the propagation 
eiperlaent) that measured the phase delay Introduced by the 
ambient plasma onto a wave of frequency about 663 kHz 
transmitted from the mother and received on the saughter 
(eiperlaent -06)* The phase was compared against a 
phase-coherent signal transmitted from the mother to the 
daughter oy modulation onto a carrier of frequency high enough 
to be unaffected oy the ambient plasma (272*5 MHz)* Due to 
perturbat Ions to other eiperlments* active operation was on a 
Halted duty cycle* 
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BRIEF DESCRIPTION 

This eiperlment was Intended to orovldt data to study 
Interact lone Between discrete VLF waves and enorgetlc particles 
In the magnetosphere* The VLF waves were produced by a 
ground-bated transmitter* Injection of the waves beyond the 
Ionosphere was assured by transmitter location In a region 
where the magnetic lines of force are open: In this case* the 

Slple station, Antarctica* The Injected slqnal and an> 
stimulated VLF ealstlons were recorded through a loop antenna 
by a 1- to 32-kHt broadband receiver on the satellite* The 
observed paraae'ers were the Intensities of received radio 
frequency waves as a function of time* 
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BRIEF DESCRIPTION 

This eiperlaent was Intended to study quasi-static 
electric fields and low- f rrquency plasma waves In the 
plasaasohere* magnetosphere* magnetosheath, and solar wind* 
The double-probe float Ing-ootent lal technique was aoolled using 
long-wire antenna probes with an effective electric field 
baseline of 179 a* The dc differential voltage was measured 8 
or 32 tlaes per s, depending on bit rate* In addition* the dc 
field was measured at selected azimuthal angles relative to the 
sun and the magnetic field* and the peak value of delta V and 
Its azimuthal angles were measured* Low-f reouency waves were 
aeasured In eight frequency bands as follows: 0*19 to 0*6* 0*6 
to 1.9* 1*9 to 6* A to 19* 19 to 60* AO to 190* 190 to A00* and 
A00 to 1900 hi. The dc-mode measurements had a two-steo* 
varlab le-ga In amplifier controlled from the ground. The 
resolution In the highest gain state was 0.5E-6 V/a* The ac 
measurement electronics consisted of two amplifier sections* 
One amplifier was used for low-f requenc y channels* ano one for 
high- f reouency channels* Gain lines for each amplifier were 
Independent l y controllable from tne ground* In the 
hlghest-galn rode* each analyzer channel had a sensitivity of 
0*09£-A V/m Irma)* The eiperlaent could be run In either a 
sun-aensor synchronized or a free state as controlled from the 
ground* In addition* the ac portion could be run In an 
averaging mode* or an alternating averaging and 
peak-aapl 1 tude-detect Ion mode keyed to the teleaetry readout 
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thln-wlndow proportional counter and a position-sensitive 

solid-state detector* The energy range was 0*R to & 

MeV/nucleon* Oata could be obtained In as-deg sectors* 
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BRIEF DESCRIPTION 

The objective of this eiperlaent was to study 
quasi-static and low- f requency electric fields In the 
plasmasp her e* magnetosphere* magnetosheath* and solar wind* 
Measurements were made of the potential difference between a 
pair of R-ca diameter vitreous carbon spheres which were 
separated by 73*5 m and mounted on the ends of wire booms In 
the satellite spin plane* To attempt to overcome the 
spacecraft sheath fa potential problem which plagues all 
electric field detectors)* an electron gun for changing the 
spacecraft potential was Included* and all eioosed spacecraft 
surfaces were made electrically conducting. The Instrument was 
designed to be sensitive to fields from 0.1 to 200 mv/a In the 
frequency band of 0 to 12 hi. The eiperlaent also measured the 
electric field component of waves at frequencies below 1000 hi. 
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BRIEF DESCRIPTION 

This eiperlment studied the transport coefficients of 
turbulence In the colllslonless plasma represented by the 
Interplanetary medium and magnetosheath* low-energy solar 
electron events* and bow-shock-associated electrons. Two 
trlaslal systems of 127-deg cylindrical electrostatic analyzers 
were used to make three-dlmens lonal measurements of the 
electron distribution function. There were three modes of 
operation* with the following nominal energy ranges! solar 
wind* 7 to 500 eVl magnetosheath * 10 ev to 2 kevl ano 

magnetotali and solar* 105 ev to 7.05 keV* The energy 

resolution (delta E/E) was 0*07* The entire set of sis 

slaulteneous spectrometer meauurements was taken while the 
satellite rotated through b0 deg* Each spectrometer consisted 
of a curved-plate analyzer and two chpnneltron detectors. 
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BRIEF DESCRIPTION 

This Instrument, carried on both I SEC 1 and ISEC 3* was 
designed to measure solar* 1 nterol anet ar y * and magnetospher 1 c 
energetic Ions In numerous bands within the energy range 2 
keV/charge to 80 PeV/nucleon* and electrons In four contiguous 
bands from 75 to 1300 keV* At the lower energies* charge 
states of heavy Ions In the high-speed ( > 500 km/s) solar wind 
were determined* In the range 0*3 to 80 PeV/nucleon* th« 
energy spectra* anlsot rop les * and composition of energetic Ions 
were determined* In the limited range 0*a to 6 Mev/nucleon* 
simultaneous determination of Ionic ana nuclear charge was 
possible* The Instrument consisted of three different sensor 
systems* ULCCA ( ultralow-rnergy charge analyzer) was an 
electrostatic analyzer with solid-state detectors* Its energy 
range was approi Imat ely 3 to 560 keV/charge. ULEWAT 
( ult re low-energy wide-angle telescope) was a double dE/di vs E* 
thln-wlndow* flow-through proportional c ount er /sol Id-s tat e 
detector telescope covering the range 0*2 to 80 MeV/njcleon 
(Fe). ULEZE0 (ult ralow-ener gy Z* C* and Q) was a combination 
of an electrostatic analyzer and a dC/di vs E system with a 
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BRIEF DESCRIPTION 

In this trlailal fluigate magnetometer* three ring-core 
sensors In an orthogonal triad were enclosed In a fllooer 
mechanism at the end of th# magnetometer boom. The electronics 
unit was on the main body of the spacecraft at the foot of the 
boom. The magnetometer had two operating ranges of plus or 
minus 0192 nT and plus or minus 256 nT In each vector 
component. The data were digitized and averaged within the 
Instrument to provide Increased rerolutlon and to provide 
Nygulst filtering. There were two "odes for the transmission 
of the sve* aged data. In the double-precision mode of 
operation* lb-bit samples of data were transmitted. This 
provided a mailmue resolution of plus or minus 1/a nT or 1/128 
nT In the l ow -sens 1 1 1 v 1 1 y and hi gh -sensl 1 1 vl t y ranges* In the 
single-precision mode* any R consecutive bits of the above 16 
bits were selecteo by ground comeano for transelsslon ana the 
teleaetry bandwidth* of the magnetometer were doubled* This 
bandwidth varied from 2 hi for the low-telemetry-rate* 
double-precision eiperlment mode to 32 h* for the 




hlgh-telemetry-rate* 1 1 ng l r •or ec 1 • Ion experiment mode. 
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Tht objective of tMi Investigation was to determine the 
Ion composlt Ion and energy spectra of the plasxa within the 
•agnetosohere* magnetosheath, ang tolar wind. and to determine 
the angular distribution of the plasma In the aagnetosheath* 
An energetic Ion eats spectrometer Mas flOMn that had an 
electrostat 1c energy analyser followed by a coablned 
cylindrical elect rostat 1c/«agnet1c aass analyser* A 
combination of electron multipliers mas used as the detector* 
The energy-per-unlt -charge range measured mss from 0 to IT 
keV/G* The mass-per-unlt -charge range measured extended from 1 
to 150 u/0. 
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BRIEF DESCRIPTION 

This experiment was designed to determine* l>y using 
Identical Instrumental Ion on the mot her/ daughter spacecraft* 
the spatial extent* propagation velocity* and temporal behavior 
of a vide variety of particle phenomena* Electrons mere 
measured at 2 and A kev and In tuo bands: B to 200 heV ana SO 
to 200 keV* Protons were measured at 2 ano A KeV and In three 
bands: S tc 200 keV* SO to 200 keV* and 200 to S80 keV* The 
SO-keV threshold could be commanded to 15 or GO kev* Identical 
Instrumental Ion on each spacecraft consisted of a pair of 
surface-barr ler • semiconductor-detector telescopes (one with a 
foil and one Mlthout o foil! and four fixed-voltage 
electrostatic analysers (two for electrons and two for 

protons)* Channel multipliers mere used as detectors with the 
fixed-voltage analyxers* The telescopes had a viewing cone 
with a 90-deq half-angle* oriented at about 20 deg to the spin 
axis* 
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BRIEF DESCRIPTION 

The Exp lorer-elass daughter spacecraft* ISEE 2* mas part 
of the mother/ daughter/heMocentrlc mission (ISEE 1* 2* and 3)* 
The purposes of the mission were (1) to Investigate 
solar-terrestr lei relationships at the outermost boundaries of 
the earth's magnetosphere* (2) to examine In detail the 
structure of the solar mind near earth and the shock wave that 
forms the Interface between the solar wind and esrth* and (3> 
to continue the Invest Igat Ion of cosmic rays and solar flares 
In the Interplanet ary region near 1 AU* The mission thus 
extended the Investigations of previous IMP spacecraft* The 
mother /daughter portion of the mission consisted of two 
spacecraft with a stat Ion-keeping capability In a highly 
eccentric earth orolt with apogee of 23 earth radii* The tuo 
spacecraft maintained a small separation distance* and made 
simultaneous coordinated measurements to permit separation of 
spatial from temporal Irregularlt les In the near-earth solar 
ulnd* the bow shock* and Inside the magnet ospher e* The spin 
rate of the ISCE 2 spacecraft was fixed at 19.8 rpm, differing 
slightly from that of the ISCE 1 spacecraft* For Instrument 
descriptions written by t e Investigators* see IEEE Trans* on 
Seosd* Electron,* v. GE-16* n* 3* July 1978, 

------ ISEE 2* ANDERSON-— —————— ————————— 

INVESTIGATION NAME- ELECTRONS AND PROTONS 


INVESTIGATION 01 SC I PL I NC ( S ) 

magnetospheric physics 

SPACE PLASMAS 
interplanetary PHYSICS 


PERSONNEL 


PI - A* 

CGI D! 

CNR* 

SPACE 

PLASMA LAB 

01 • G* 

MORENO 

CNR* 

SPACE 

plasma lab 

01 - P. 

CERULL1 

CNR* 

SPACC 

PLASMA LAB 

oi - v* 

F0RMISAN0 

CNR* 

SPACE 

PLASMA LAB 

01 - S.C* 

CANTARANO 

CNR* 

SPACE 

PLASMA LAB 

BRIEF DESCRIPTION 

Thle Instrument was designed 


the angular 

dlstrlbut Ions 

and energy spectra of 

positive 

Ions 

In the solar 


ulnd* The main region of Interest was outward from and 
Including the magnetopause (greater than 8 earth radii)* Two 
hemispherical electrostatic analyxers were used to cover the 
energy range 100 eV to 10 keV/Q In up to 69 energy channels* 
There were two operating modes: one for high-time resolution 
and one for high-energy resolution* Energy levels were kept 
constant through a complete spacecraft revolution* 

ISCE 2* FRANK— — — — - 


INVESTIGATION NAME- HOT PLASMA 

NSSOC ID- 77-1026-03 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP* SCIENCE 


INVESTIGATION 01 SC IPL 1 NE (S ) 
MAGNE TOSPHERK PHYSICS 
SPACC PLASMAS 
INTERPLANETARY PHYSICS 


PERSONNEL 



PI - L.A. 

FRANK 

U OF I Ow A 

01 - V *M , 

VASYL I UNA S 

MP1-AER0N0MY 

OI • C.F* 

KENNEL 

U OF CALIF* la 


BRIEF DESCRIPTION 

This experiment was designed to study* by means of 
Identical Inst rumentat Ion on the mot her/ daughter spacecraft* 
the spatial and temporal variations of the solar wind and 
aagnetosheath electrons and Ions* Protons and electrons In the 
energy range from 1 eV to 95 keV were measured In 69 contiguous 
energy bands with an energy resolution (delta E/E) of 0*16* A 
quodr 1 spher lea l low-energy proton and electron differential 
energy analyxer (LEPEOCA)* employing seven cont Inuous-channel 
electron multipliers In each of Its tuo (one for protons and 
one for electrons) electrostatic analyxers was flown on both 
the mother and the daughter tpacecraft* All but 2* of the 9 
pt-sr solid angle was covered for part Icle- veloc 1 t y vectors* A 
GM tube was also Included* with a conical field of view of 
90-deg full-angle* perpendicular to the spin axis* This 
detector was sensitive to electrons with E>95 keV* and to 
protons with £>600 keV* 
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X SCC 2 1 GURNCTT 


ISCC 2 • WILLIAMS 


INVEST I&ATION NAME- PLASMA WAVES INVESTIGATION NAME- EVC«GETIC ELECTRONS AND MAD TONS 


NSSOC ID- 77 

-1026-03 

INVESTIGATIVE PROGRAM 

NSSOC 

ID- 77 

-102B-07 

INVESTIGATIVE PROGRAM 



COOC EE/CO-OP* SCIENCE 




COOC EE/CO-OP* SCIENCE 



INVESTIGATION 01 SC IPl I NE ( S » 




INVESTIGATION DISC I P LINE (S) 



magnetospheric physics 




MAGNETOSPHERIC PHYSICS 



PARTICLES ANO F1EL0S 
interplanetary physics 




PARTICLES AND FIELDS 




PERSONNEL 



PERSONNEL 



PI 

- 0 • J • 

WILLIAMS 

APPLIED PHYSICS LAB 

PI - D* A* 

GuRNETT 

U OF IOWA 

01 

- T.A. 

FRITZ 

LOS ALAMOS NAT LAB 

01 - f.l* 

SCARF 

TRW SYSTEMS GROUP 

01 

- C*0. 

B0STR0M 

applied physics lab 

01 - C.J. 

SMITH 

NASA-JPI 

01 

- E. 

KEPPLER 

MP1-ACR0N0MY 

01 • R.W. 

FRE0RICKS 

TRW SYSTEMS GROUP 

01 

- B* 

MILKEN 

MPI-AERONOMY 




01 

- G.H. 

W1B6ERENZ 

U OF KIEL 


BRIEF DESC A IPTION 

In this experiment* • tlngie-aila aearch coll 
aagnetoaeter wlti. a high permeability core and t-o electric 
field dipoles (30 ■ tlp-to-tlp ond 0.61 a) »mur»d wove 
phenomena occurring within the nagnet osph ere and solar wind In 
conjunction with a similar experiment 177-102A-07) flown on the 
aiother spacecraft* The antennas were aounted perpendicular ly 
to the coin ails* The Inatruaentat Ion was cotoosed of two 
elemental (1> a hlgh-tlee-reaolut Ion apectrua analyser with 16 
frequency channels (Identical to those on ISCC 1) from 3,62 h* 
to 31*1 knx where all channels were saapled 1 or a tines per a* 
depending on bit rate! and (21 a wlde-band receiver ts 
condition electric and aagnetlc weveforas for transalaalon to 
the ground via the special-purpose analog transaltter* There 
were two basic frequency channels* froa 10 to 1 kM* and froa 
630 hi to 10 kh*. In addition* t he frequency range could be 
shifted by a f reauenc y-convers Ion scheme to any of eight ranges 
up to 2*0 mm*. 


BA I EM UE SCA IPTION 

This experiment was designed to Identify and to study 
olasaa Instabilities responsible for acce lerat Ion* source and 
loos aechanlsas* and boundary and Interface phenoaena 
throughout the orbital range of the aot her/ daughter satellites* 
A proton telescope ano an electron ooectroaeter were flown on 
each spacecraft to aeasure detailed energy spectra and angular 
dlstrl but Ions • These detectors used silicon* surf ace-bar rler* 
totally depleted* solid-state devices of various thicknesses* 
areas* and conf Igurat Ions. Protons In 5 directions and 12 
energy channels Detween 20 keV and 2 "ev and electrons In 3 
directions and 12 energy channels between 20 keV and 300 keV 
(to 1.2 PeV for the 90-deg direction) were Measured* Data were 
eccuauleted In up to 32 sectors per spin. 

isee 


....... ISCC 2* MAAsCf— ———————————— 

INVESTIGATION NAME - RADIO PROPAGATION 

NSSOC ID- 77-1028-06 INVEST I GAT 1 VC PROGRAM 

CODE CC/CO-OP* SCIENCE 

INVESTIGATION DISCIPLINED) 
MAGNf T0SPMCA1C PMTSICS 
SPACE PLASMAS 
PARTICLES AND MELDS 


SPACECRAFT COMMON NAME- ISCE 3 
alternate names- stp ppobe* IMC-M 

MCLIOCENTP 1C* INTNL SUN EARTH CkPL-C 
1SCC-C* ICC 

INTNl COMCTAA Y E kPLOAE A 

NSSOC ID- 78-079A 

L A UNO" OATC- 06/12/78 WEIGnT- 069* KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- OCLTA 


PERSONNEL 


PI 

- c.c. 

HARVEY 

P-S IS 03SERVATQRY 


01 

- R.c. 

6ENDR IN 

CNET 


01 

- J*R • 

MCAFEE 

NOAA-CRL 


01 

- M. 

PETIT 

CNET 


01 

- 0* 

JONES 

BRITISH ANTARCTIC 

SURV 

01 

- J.M. 

tTCHETO 

CNET 


01 

- R • J • 

L.GRARO 

ESA-ESTCC 


BRIEF 

0E SCR I PT I Or. 

The total electron content 

between the mother 

and 


daughter was obtained by Measuring the phase d e.ay Introduced 
by the anblent Diases onto a wave of frequency spout 663 kMt, 
transmitted from the mother (eaperlaent -08) and received on 
the daughter* The phase was coapared against « phase-coherent 
signal transaltted froa the aether to the daughter by 
Modulation onto a carrier of freauency high enough ( 272*3 Mh* ) 
to be unaffected by the ambient plat*** 

....... I SEE 2* RUSSELL— - 

INVEST IG AT ION NAME- FLUKGATE MAGNETOMETER 

NSSOC ID- 77- 102B-0* INVESTIGATIVE PRD&RAM 

CODE EC/CO-OP* SCIENCE 

INVESTIGATION DISCIPLINED) 

magnetospmeaic physics 
PARTICLES ANO FIEL0S 
INTERPLANETARY PHYSICS 

PERSONNEL 


PI 

- C.T. 

RUSSELL 

U OF CALIF* 

LA 

01 

- R.L* 

MCPHERRON 

U OF CALIF* 

LA 

01 

- P*C. 

HE0&EC0CK 

IMPERIAL COLLEGE 

o: 

- Cotta 

GREENSTAOT 

TRW SYSTEMS 

GROUP 

01 

- m.g. 

KIVELS0N 

U OF CALIF, 

LA 


BRIEF DESCRIPTION 

In this trlaalal fluagate sagne t oae te r* three ring-core 
sensors In an orthogonal triad were enclosed In a fllpoer 
aechanlsa at the end of the aagnetoaeter booa. The electronics 
unit was on the aaln body of the spacecraft at the foot of the 
booa. The aagnetoaeter had *wo operating ranges of plus or 
alnus 6192 nT and plus or alnus 236 nT In each vector 
coaponent* The data were dlgltlied and averaged within the 
Instruaent to provide Increased resolution and to provide 
N you 1st filtering. There were two aodes for the transalsslon 
of the averaged data* In the double-precision aode of 
operation* 16-bit samples of data were transaltted* This 
provided a aaslaum resolution of plus or vlnus 1/A nT or 1/128 
nT In the low-sensitivity and high-sens 1 1 1 v 1 1 y ranges* 


SPONSORING COUNTR V/ AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- SOLAR hi NO/ GEOTA IL /COME T RENDEZVOUS 

PERSONNEL 


MG 


M . A » 

CALABRESE 

NASA HCAOOUARTERS 

8C 


".J. 

wI5<ERC"EN 

NASA HEADQUARTERS 

PM 


J.P. 

CORRIGAN 

NASA-GSFC 

PS 


T.T* 

VON ROSENVlNGE 

NASA-GSFC 

wo 


R.O. 

WALES 

NASA-GSFC 


BRIEF DESCRIPTION 

The Esplorer-class heliocentric spacecraft* ISEE 3* was 
part of the aother/daughter/he llocentr 1c alsslon (ISCC 1* 2* 
and 3)* The purposes of the mission were (1) to Investigate 
solar-terrestr lal relationships at the outermost boundaries of 
the earth's aegnetosphere* (2) to examine In detail the 
structure of the solar wind near the earth and the shock wave 
that fores the Interface between the solar wlno and earth* and 
(3) to continue the Investigation of cosmic rays and solar 
flares In the Interp lanet ary region near 1 Au* The mission 
thus extended the Invest Igat Ions of previous IMP spacecraft* 
The launch of three coordinated spacecraft In this mission 
permitted the separation of spatial and temporal effects. This 
heliocentric spacecraft had a spin ails normal to the ecliptic 
plane and a spin rate of about 20 roa. It was placed Into an 
elliptical halo orbit about the llbratlon point (Ll) 235 earth 
radii on the sun side of the earth* where It continuously 
monitored changes In the near-earth Interplanetary aedlua. 
Because both the mother and daughter spacecraft had eccentric 
geocentric orbits* It was hoped that this mission would measure 
the cause/effect relationships between the Incident solar 
plasma ano the magnet osphere* Finally* the heliocentric 
spacecraft also provided a near-earth base for asking 
cosalc-ray and other planetary measurements for comparison with 
coincident measurements from deep-space probes* For Instrument 
descriptions written by the Investigators* see IEEE Trans* on 
Geoscl* Electron.* v* GE-16* n. 3* July 1978. In 1982 the 
spacecraft began a msgnetotall and comet encounter mission. On 
August 10* 1982* an orbit change maneuver was tonducted to 
reaove the spacecraft from the halo orplt around the Ll point 
and Place It In a transfer orbit to a «er1es of orbits between 
earth and the L2 ( msgnetotall ) llbratlon oolnt. After several 
orbits through the earth's megnetotall* with gravity assists 
froa lunar flybys in September and October of 19h3* a critical 
lunar flyoy December 22* 1983* threw the spacecraft out of the 
earth-moon system and Into an orbit which leads the earth. At 
this time* the spacecraft was given a new none* ICE 
( Internet lonal Cometary Eiplorer). The spacecraft will 
encounter the tall of Coaet G lacobln 1-7 Inner on September 11* 
1983* a^d will be between the sun and Comet "alley In late 
March 1986* when other spacecraft (Giotto* Plenet-A* m$-T 5* 
VEGA) will be nearer to Comet "alley on comet rendetvous 
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« 1 is Ions • Tracking and teleaetry support have D«an provided by 
the OS N (Oaaa Spaca Network) alnca January ISM. 


....... I SCC 3 1 ANDCASON 

INVESTIGATION NAME" A- ANO GAMMA-AIT dUKSTS 


NSSOC 10- 78-0 78A-1* 


PEASONNEL 


PI 

— A . A . 

AN0EAS0N 

01 

- S.A. 

KANE 

01 

- w.o. 

EVANS 

01 

- A. to. 

klebcsaocl 


BAIIF OCSCA IPT ION 

lull aiparlaant 


I NVCST X GAT 1 VC PAOGAAM 
CODE EC/CO-OP. SCIENCE 

INVESTIGATION DISCIPLINED) 
R-AAT ASTAONOMT 
GAMMA-AAT ASTAONOMT 
SOLAA PMTSICS 


0 OP CAlIPt BCAKELCT 
U OP CAL IP • BCAKELCT 
LOS ALAMOS NAT LAB 
LOS ALAMOS NAT LAB 


■at dailgnad to provlda contlnuoua 


kev/charge. ULCwAT (gltraloi-anargr wide-angle talaacepa) ■>•• 
a dC/d« va E* t h 1n- w Indowi flow-through proport lonai 
countar/iol 1d-atata datactor talaacepa covering the range 0.2 
to §0 MaV/nucleon (Pa). ULC2CQ ( ultralow-energy Z* C* and Q) 
Mai a coablnatlon of an aiac troitat 1c analyzer and a dE/di 
variui C systea with a thln-Mlndow proportional countar and a 
ooiltlon-ienilt Ive lolld-itata detector. The energy range waa 
0 . a to a Mav/nuclaon. Data could oa obtained In *5-deg 
aectora. 


1SEC St MTN0S- 


INVEST IGA TION NAME- E NE AGE T IC PAQTONS 


NSSOC ID- 7B-078A-OA 


PEASONNEL 


INVESTIGATIVE PAOGAAM 
COOE CC/CO-OP* SCIENCE 

investigation discipline IS > 

COSMIC A ATS 

inteaplanetaat PMTSICS 
PAATICLES AND FIELDS 


coverage of solar-flare x rays and transient cosalc geaee-ray 

Pi 


A . J . 

MTN0S 

IMPCAIAL COLLEGE 

bursts. Detectors were a senon-fllled proportional counter 

01 


J.J. 

VAN A001JCN 

U 0' UTACCMT 

(5-1* kev In 4 channels) and a Nal scintillator '12-1250 kev In 

01 


J.N. 

VAN GILS 

U OP UTACCMT 

12 channels). There were four operating aodes: noraal* 

01 


A.M. 

VAN DEN NIEUHENMOP 

U OP UTACCMT 

flare-1* flare-2* and gaaas-burst. In the norsal aode* the 

01 


A .P . 

WENZEL 

ESA-CSTEC 

tlae resolution was 0.5 to * s* depending on the channel. In 

01 


T • A . 

SAN0CAS0N 

ESA-CSTCC 

the gaaaa-burst aode* the best tlae resolution was 0.25 to 125 

01 


V. 

00MING0 

CSA-CSTCC 


01 


0.E • 

PAGE 

ESA-CSTCC 


01 


A. 

BALOGM 

IMPEAIAL college 

------ ISEE 3* BANE— ——————————————— — 

01 


C. 

DC JAGEA 

U OP UTACCMT 


01 


M. 

ELLIOT 

IMACAIAL COLLEGC 

INVESTIGATION NAME- SOLAA wINO PLASMA 







BAIEP 

0ESCA IPT ION 



NSSOC 10- 7B-079A-01 


investigative PAOGAAM 
CODE EE/CO-OP. SCIENCE 

INVESTIGATION 0 1 SC I»L I NE f S ) 
INTEAPLANETAAT PMTSICS 
SPACE PLASMAS 


PEASONNEL 
PI - S.J. 

BANE 

LOS 

ALAMOS 

NAT 

LAB 

censlsted oi 
135 deg re 1 

01 

- J.A. 

ASBAI0GE 

LOS 

alamos 

NAT 

LAB 

two surface- 

01 

- C. to. 

HONES* JA. 

LOS 

alamos 

NAT 

lab 

■brooa* aagn< 

01 

— M* 0. 

M0NTG0HEAT 

LOS 

ALAMOS 

NAT 

LAB 


01 

- to • c • 

pelohan 

LOS 

alamos 

NAT 

LAB 

istt 

BAIEP 

DESCA IPT ION 





Investigation 


Thli eioerlaent wai dailgnad to *aka an Intagrated itudp 
of the natural origin* and evolution of ctructure In the 
Intarp lanatary aedlu*. Alio* the theraal state of the 
Interp lanetary p'.as«a was studied* unperturbed by the earth's 
bow shod. Ion velocity dlstrlout Iona ware aaasurad by a 
135-dag spherical electrostatic analyzer In both two and three 
dlaenslons. Step energy resolution for each energy window was 
••2*. Electron velocity distributions «ere aeasured by a 
90-oeg soherlcal electrostatic analyzer* also In two and three 
dlaenslons. The energy window per step for electrons was 101. 
Channeltron electron aultlpllers were used as detectors for 
each of the analyzers. Solar wind electrons were aeasured In 
IS contiguous channels froa A.5 to 11*0 ev. A special 
photoelectron range of 1.6 to 220 eV could be coaaanded. 
Various alstores of data for two-dlaenslonal and 
three-dlaens lonai distribution functions could be selected. 
Ions were aeasured In 32 channels froa 237 ev per charge to 
10.7 kev per charge. Various nodes were available for basic 
sweep* search* and tracking of the peak of the diet r Ibut Ion. 


ISEE 3t hOVCSTAOT- 


INVEST IGATION NAME- L0W-CN£AGT COSMIC AITS 


NSSOC ID' 78-079A-03 


INVESTIGATIVE PAOGAAM 
CODE EE/C0-0P* SCIENCC 


INVESTIGATION DISCIPLINE'S) 
COSMIC AATS 


pi 

- O.K. 

M0VCSTA0T 

MP 1 -c x TIATEAA PMTS 

01 

- J. J. 

O'GALLAGMCA 

u OP MAATLANO 

01 

- C.T. 

PAN 

U OP AAI20NA 

01 

- 6. 

GLOCCKLCA 

U OP MAATLANO 

01 

- N. 

SCM0LCA 

"PI-CKTAATEAA PmT s 

01 

- L.A. 

FISK 

U OP NCU MAMPSM1AC 

BAIEP 

OE SC • IPT 10N 



This Instruaent* designated mo-, carried on ISEE 1 and 
ISEE 3* was designed to Measure solar* Interplanetary* and 
•agnetospher 1c energetic Ions In nuaerous bands within the 
energy range 2 keV/charge to 80 MeV/nucleon f and electron* In 
four cont Iguous bands fro* 75 to 1300 fceV. At the lower 
energies* charge states of heavy Ions In the high-speed 0500 
ka/s) solar wind were deteralned. In th# range 0.3 to AO 
MeV/nucleon* the energy spectra* anlsotrooles* ana coaposltlon 
of energetic Ions were deteralned. In the Halted range 0.* to 
4 Mev/nucleon* slaultaneous det eralnat Ion of Ionic ana nuclear 
charge was possible. The Instruaent consisted of three 
different sensor syste«s. ULCCA 'ul t rslow-energy charge 
snalyzer) was an electrostatic analyzer with solid-state 
detectors. Its energy range was appros loately 3 to 540 


This esper laent • designated DPM* was designed to study 
low-energy solar proton acceleration and propagation processes 
In Interplanetary space. The Instruaent Measured the energy 
soectrua In 8 channels* and the 3- dlaens Iona l angular 
distribution of protons In the energy range 0.035 to 1.4 «eV 
with a basic tlae resolution of 14 s. Counts of each channel 
were grouped Into eight *5-deg sectors. The Instruaent 
of three Identical telescopes Mounted at 30* 40* and 
relative to the spacecraft spin ails* each containing 
barrier detectors* a aechanlcel colllaator* and a 
t to sweep away electrons. 


78-0 75 A- 04 


PEASONNEL 

PI - P. METE* 

01 - P. EVENS0N 

BAIEP DESCA IPT ION 

This e ape r laent 

propagation within th 
Interp lanet ary aedlua. 
(1) e lec trons C differ 
nuclei froa protons to 
relative abundances f 
hellua through sulfur 
to »ake these aeasurea 
detectors* a gas C 
detector* two plastic 
Cerenkov counter. Th 
that used In eaper1a»r.t 


INVESTIGATIVE PAOGAAM 
COOE EE/CO-OP* SCIENCE 


INVESTIGATION DISCIPLINE'S) 
COSMIC AATS 


U 0» '“MICAGO 
U OP CMJCAG0 


was designed to study particle 
solar systee and the properties of the 
The following species were resolved: 
endal spectrua froa 5 to *00 MeV) I (2) 
the Iron group « dl f f erent lal spectra and 
roa 30 to 15*000 MeV/nuc leon ) l and (3) 
. A charged-particle telescope was used 
ents. It consisted of three solid-state 
erenkov counter* a Csl sc Int 11 1 at Ion 
scintillation counters* and a Quartz 
design of the telescope was based on 
48-01SA-0S for 0S0 5. 


ISEE 3* 06ILV:E— ——————— 

INVESTIGATION NAME- SDL AA wINO ICN COMPOSITION 


NSSOC 10- 78-0788-11 


PEASONNEL 


INVESTIGATIVE PAOGAAM 
COOE EE/CO-OP* SCIENCE 

INVESTIGATION DISCIPLINE'S) 
INTEAPLANETAAT PMTSICS 
SPACE PLASMAS 



PI 


K.to. 

0GILVIE 

NASA-GSPC 


01 


J. 

GC1SS 

U OP BEANE 

and 

01 


M.M. 

ACUNA 

NASA-GS'C 

and 

01 


M a A . 

COPLAN 

U OP MAATLANO 

the 

OI 


O.L. 

LINO 

NA SA -JSC 


BAIEP 0ESCA IPT ION 

This esper laent consisted of a hemispherical 
e lect rostat 1c energy analyzer ano a Mien velocity filter 
configured as a eass spectrooeter to deterolne the charge state 
and Isotopic constitution of the solar wind. The Instruaent 
had an energy-per -uni t -charge range of 0.8* to 11.7 kev per 
charge* a aass-per-unlt -charge range of 1.5 to 5.4 u per 
charge* and a velocity range of 300 to 400 fca/s. 
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ISCC 3 * SCARF 


I SC C 3. STONt 


INVEST IGATION NANI- PLASMS HAVES 
NSSDC ID- 78-079A-0T 


1 NVESTIGATI VE PROGRAM 
CODE CE/CO-OP* SCIENCE 

INVESTIGATION DISCIPLINE'S) 
PARTICLES AND FIELDS 
SPACE PLASMAS 
INTERPLANETARY PHYSICS 


TAw SYSTEMS GROUP 
U OF IOWA 

NASA-JPL 

•AW SYSTEMS GROUP 


■At designed to orovlde dot* for 
pln«i*Mvf studies undertaken to gain a better understanding 
of the wave-particle Interaction and plasma 1 n»t ab U 1 1 let . 
-Men -ad to the equivalent collision phenomena that product 
apparent fluid- like behavior In the tolar wind near 1 Au. Two 
electric dlpolet and a boom-mounted Magnetic tearch coll rare 
used to measure Magnetic and electric field wave levelt from 17 
H I to 1 a h i in 8 channelt and electric field levelt fro* 17 mi 
to 100 kHi In 14 channels* In addition* a third tpectrue 
anal tier with three bands between 0.316 and R.6 hi was Included 
for aeatureaent of the Magnetic field* This unit used the 
tearch coll* but «at locate" within the electronics unit of 
experiment 78-079A-02* 


PI 

- F.L. 

SCARF 

01 

- 0 • A . 

GU’INETT 

01 

- E • J* 

SMITH 

01 

- R • W • 

FRE0RICRS 

BRIEF 

DESCRIPTION 


This 



INVESTIGATION NAME- hIGm-ENCRGY COSMIC RAYS 
NSSOC ID- 78-0 79A- 12 


INVEST 1GAT1 VE PROS* Am 
CODE Cf/CO-OP. SCIENfP 


PERSONNEL 

PI • E* C* STONE 
01 - A.C. VOST 


INVESTIGATION DISCIPLINE'S) 
COSMIC RAYS 


CALIF Inst op TECH 
CALI* INST C» TE* h 


BAIEF DESCRIPTION 

This eiperlaent vet detlgned to study the Isotopic 
constitution of solar natter and galactic cosmic-ray sources* 
the processes of nucleosynthesis In the sun and In the galaiy* 
and ast rophy slcal particle acceleration processes* The 
following species were resolved* HtMua through nickel '7 
froa 3 through 28 and A fro* 6 through 49) In the energy range 
froa 5 to 250 MeV/nucleon. The east resolution was <0*3 u for 
2<30* 
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The Instrumentation for this eiperlaent consisted of a 
booa-aounted trlailal vector helium aaqnet oaet er • Measurements 
were aade of the steady magnetic field and Its * ow-f reauemey 
variations* Eight field amplitude ranges (minus to plus a, 1 a » 
12* las* 6A0* a 00 0 » 22*000 * and 1 a 0*000 nT) -ere available* 
The Instrument ranged up a no oo»n automatically or could be 
commanded Into a specific range* The f 1 el d eqjl v alent noise 
power spectral density was 2E-A nT sauared per hi 'Independent 
of frequency)* or 0*01 nT ns In the oessbano 0 to 0*3 mi* a 
tingle-ails soectrua analyser measured fluctuations parallel to 
the spacecraft spin ails In three frequency bands centered at 
0*33* 3*2* anq 8*8 m g. 
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This eiperlaent was designed to measure the direction 
'two angles) of type-111 solar bursts at 2 A frequencies stepped 
from 30 km* to 2 mhj, Relying on solar rotat1on v one could 
obtain a thr ee-dlmenslonal »ao of the magnetic lines cf force 
which guide the electrons that produce type-111 tolar bursts* 
These results could be determined from 13 solar radii to 1 Au* 
In or out of the ecliptic* The Instrument consisted primarily 
of two dipole antennas and a four-channel radiometer* with 
bandwldths of 3 kHi and 19 kHi, The frequency sequence had 72 
steps and required 106 s* Sel f-eul Ibr at Ion occurred every 18 
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This experiment was designed to recognise and record the 
time history of gamma-ray bursts* and to provide 
high-resolution spectra of gamma-ray burst photons between 0.05 
and 6*5 MeV* Three detectors were used* Detector 1 was a a-c* 
olaueter by 3-cm-thlck germanium crystal* radlatlvely cooled to 
operate at aoproi Imat el y 101 deg *• The energy range was 
between 0*12 and 4*5 Mev* and the energy resolution was <3*5 
kev at 1 Mev* A 


detector* 
Detector 3 
78-0 79A-0 3* 


command* The stored t 
filed number U-126) 
t Ime- Interva. clock frequency was selectable from 1 to 8 kMf, 
Spectral Information from either detector 1 or 2 was stored In 
a third memory of 3072 14-olt words* Twelve bits were used for 
pulse-height data and four bits for time* The counting rate 
Input to the time history memories caused a trigger signal to 
occur If the rate eiceeded a c ommandab le value* when ‘Ms 
occurred* all three memo-let were alloweo to fill* These 
memories could be read out at a very low bit rate* either 
automatically or by command. 
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BRIEF DESC*!*T 
This «i 
solar cosmic 
abundance of 
t el es cooes • 
electrons ana 
with 7 between 
In the range 
obtained for 
energy ranges 
respect Ivel v* 
approilmately 
for the e let tr 


ION 

oerlment was designed to st 
rayi from hydrogen through 
galactic cosmic rays 
lus a oruoortlonal count 
R rays* comprised (he In 
1 and 30 were measured In 
1 to 500 M«V/nuCleon # O' 
Isotopes with 7 equal to 1 
A to 70* 1 to TO* and 

Electrons were measured 
2 to 10 MeV* Anisotropy In 
ons and nuclei with / equal 


udy the composition of 
Iron and the elemental 
Three cosalc-rwy 
for measurement of 
st rurentat Ion. Nuclei 
various energy winnows 
it mass resolution was 
« 2* ano 3 to 7 In the 
30 to 1 A 0 Mev/nucleon* 
In the energy range 
formation was obtained 
to 1 to 24* 
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Tnlt experiment mi fleslgnr.j to determine the Isotopic 
abundance In the DrUirjp rotate rsyo for hydrogen through 
nickel* the Instrument used • 10-ele*mt solid-state particle 
telescope consisting of l 1 t b 1 u*-or 1 f t ed silicon detectors* 
Energy ranges measured ran froe epproal aa te ly 20 to 
appro* laatel y 500 “ev/nucleon. T Be direction of Incident 
nuclei *m obtained free a tla-plene drift cBaaper «1th 2-deg 
resolution* 
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This etperlemt consisted of the »easure*ent of 
large-scale solar magnetic and velocity fields ulth the 
Stanford ground-based solar telescooet and the comparison of 
these measurements mlth measurements of the Interplanetary 
magnetic field an«j solar mind made by other experiments on this 
spacrcraft* The purpose of the eaperlaent was to study the 
large-scale structure of the solar magnetic field and Us 
e«t er» Ion Into Int erp i anet or y space n r the solar mind. 
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HMICP DCSCMIPTION 

ISIS 1 mas an Ionospheric oc>srr«atory Instruaented mlth 
smeep- and f lied- f reouency lonpsondes* a VL r receiver* 
energetic and soft particle detectorsx an Ion mass 
soectroaeter* an electrostatic probe* on e lec t r os t at 1 c 
anilyfer* a Deacon transmitter, ami a cosmic noise experiment. 
The sounder used tao dipole antennas (73 and li*7 a long). The 
satellite mas so in-st abl 1 1ie« at about ?•* rpa after antenna 
dfoloyment* So*e control mas exercised Over the spin rate and 
attitude by using magnetically Induced torques to change the 
Spin rate ana to process the spin axis* A tape recorder mlth 
1 - h capacity mas Included on the satellite* The satellite 
could be programmed to t ox e recorded observations for four 
different t lee periods for each full recording period* The 
recorder data mere ouapeo only at Ottama* Tor 
non- tape- rec ordeg oo se r vti » Ions, data for the satellite and 
subsatelllte regions could be aiajtred and telemetered mhen the 
spacecraft mas In the line of sight of teleretry stations. The 
selected telemetry stations mere In areas that provided prleary 
data coverage near the 80-drg-m meridian and In areas near 
namell* 51 pore. Australia, rngleng. Normar. India* Japan. 
Antar *ca* >em Zealand, and Central Africa* NASA support of 
the uli project mas terminated on Octooer I* *574* A 
significant amount of experimental data* homever. .at acquired 
af'*» this date by the Canadian project tea** ISIS I 
opr Ions mere terminated In Canada on “ar-h * * IMA*. The 


•adio Mesearch Laboratories (Tokyo* jao*n) then reouested and 
received permission to reactivate ISIS 1 * "egular Ills 1 
operations mere started fro* Rashlaa* Japan, In early Auouat 
IBM. 
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BMIEP 0ESCMIPT10N 

The purpose of this eaperlaent mas to study natural and 
•an-mede VL? signals* Specific objectives Included the 
Investigation of VL v propagation phenomena* Ian and hybrid 
plasma resonances* and corralatlons betmeen vi r amissions and 
Intense flutes of energetic particles* In this eaperlmant an 
attempt mas made to stimulate the Ion resonances of .he emblent 
plasms by using signals from a Vl r smeep-f rtouenc y exciter, 
contained mlthln the spacecraft* The Instrumental tan consisted 
•f a lom-freouenc y * broadband receiver tnat sensed signals 
received by the 73-m dipole (split aonopole) antenna* betmeen 
0*05 and 30 kHy* This same antenna mas used for receiving 
frequencies belom 5 ““i on the lonosonde* The receiver had a 
m 1 dr dynamic range ("0 dP ) that mas acBleved by use ef an 
automatic gain control system* This VLP experiment Included an 
optional-use onooar.* exciter that operated over a frequency 
cycle pattern of 0 to 0*3 to 0 to II to 0 kHy over e 3.5-a 
• frame" period* The frames seouenced through four steps mhere 
the t ransmlts Inns mere attenuated by 0* ?0« ?0. then «0 dBx 
thus requiring IS % for one complete cycle of eiclter 
operation. The exciter transmitted on the short antennas and 
the receiver sensed the signals coupled betmeen the tmo 
•rtennac by the omolent places* plus any noise signals mhleh 
mere eaclted In the plasms. This Vl r eaperlment also permitted 
antenna Impedance met surement s* mtth or mlthout a dc bias on 
the snienrs. T 'e real-time data mere transmitted on 134 .CB-mhi 
telemetry. The V IT data could be recorded on one af the four 
t ape-recorder channels during the time the tape recorder 
operated. Tape- recorded and backup real-time data mere 
transmitted on 400 -“hi telemetry* 
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BMIEM DESCMIMT10N 

The purpose of this eaperlaent mas to study the global 
variations of electron temperature end electron concentr at Ion 
at S/C altitudes during solar aaalnun* an d to study 
character 1st les of the S/C Ion sheath* The Measurements mere 
made mlth tmo cylindrical probes* operating as Langmuir probes* 
There mere a boom probe end an aalsl probe* The ealol probe 
eatendeo 41*3 cm from the S/C* along tha spin sals* ana mas 
centered amonq the four telemetry antennas on the underside of 
the S/C* This probe mes capable of measurements undisturbed by 
the satellite motion only mhen the probe preceded the S/C In 
Its motion through the ples*e. The boom probe extended 
hortrontally and outma^d (In S/C frame of reference) from a 
boom l m long, mhleh In turn extended from an upper surface of 
the S/C at an angle of about AS deg to the spin ails. This 
probe provided some observe! Ions during each S/C spin cycle 
that -ere free of S/C make effects* The probes consisted mf 
three concentric, electrically Isolated, stainless steel tubes* 
The outer (0*24-c» diem and 23-cm long) tube floated at Its omn 
eoulllbrlue potential snp served to place the collector mail 
am ay from the S/ C plasma sheath. The middle tube (0*145-cm 
die*) extending 23 cm outmard from the outer tube acted as an 
electrical guard for the collector. Its electrical potential 
mas controlled. The collector (0.058-cm die*) extended 23 cm 
outmard from tho drtvon guard. Curing each 2-mln soguance. a 
volt-ampere curve mas obtained from the samtooth voltag- (-2 to 
•10 v) applied te t*e collector* This mas Interpreted In 
electron densities over a range from I*E2 to 1*5E4 electrons 
per c C • and temperatures from about "00 to 5*EA dag «• NSSOC 
has all the useful data that ealst from this Invest Igatlon* 
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This 


to 

study 


f eat ur es of a smaller teal* than could at datactad by t h# sweep 
sounder* and to study plasma resonances* Parameters measured 
vara virtual range <a function of propagation t 1«a of the 
raf lac tad pulse) ang time* These data were mortally ebtarvad 
only H nan tha apacacraft «ai In ranga of a telemetry station* 
The f lieg-f reauency aoundar aparatad fro* tNa aaaa antenna* 
transmitter* and racalvar uaad for ihf sweep- f readers r 
experiment* It normally ooaratad far 5 a durlnp the frequency 
flyback oarlad of the sweep-f reauency oparatlon that was ***** 
19 or 29 a* On* of ala fraouanclaa t0.25» 0*«B* 1.00, 1*95* 
9.00, or 9*303 mhi) chosen for uaa or tNa eiserlmenter at 
daalrad* 0 th*r oodaa of oparatlon were available* Including 
continuous observation at a aalactad frequency* ano a spatial 
• 1 aad ooda with tranaolsalon at the Hard frequency of 0*d2 m*»i 
and swoop racaot Ion. 
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BRIEF DESCRIPTION 

This aap*r1«*nt uaad the sweep- f r*gu*nc y tonosono* 
racalvar autooatlc gain control voltog* to oaaaur* galoctlc and 
solar raolo nolaa lavala* Tha racalvar swaot fro* 0*1 to 20 
Phi* Tha dynamic rang* was 50 dB* and th* oondwldth was 55 

AHt* Tha antennas uaad wara 1S.7-* and 73-m dlpolaa* 
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bRIEP DESCRIPTION 

Tha purpose of this eiperlment was to provld* data that 
would old In under standing (I) tha «echpnfs*t responsible for 
tha production and control of tha outer radiation iona, 12) tha 
ralatao probleas of particle entry Into tha earth's oagnatlc 
field* and 13) Interact lon§ between tha earth's *agn*t oaphara 
and tha solar wind* This easerlment consisted of four sets of 
detectors* Tha first sat* cooprising four Geiger counters* 
■assured electrons greater than 20 and *0 SaV ano protons 
greater than 300 and 500 »ev oorallal eng pa rpeng 1c ulsr to tha 
satellite spin ails* All regaining detectors eeasured 
particles perpendicular ta tha spin acts* The second sat 
consisted of solid-state* all Icon- )unct Ian detectors* These 
responded to electrons greater than 25 and ISO ' a V * electrons 
In the range 200 to 770 SaV* and protons greater than 200 and 
A00 SeV* The third set conalstad of five silicon-junction 

detectors that responded to protons between 0*15 and 30 *av* 
Tha fourth sat consisted of ceslu* Iodide sc Int 1 ll at Ion 
photooult Ipl lar systems* Each spate* operated In two *oaes and 
respanged to electrons greater than a* *0* and SO SeV and 
protons greater than 50 a *v eng In the range 90 to 70 SeV* 
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BRIEP DESCRIPTION 

Tha purpese of this aiparloant was te Investigate tha 
Ionospheric electron density In the altitude range 300 ta 3500 
So far a full solar cycle Iby combining the ISIS 1 oeasureeants 
with tha Alouette 2 data)* Another Important function of the 
sounder was to provide correlative data for the other ISIS 1 
experiments* particularly those Measuring Ionospheric 
parameters* Th* ISIS 1 lonosonde was basically a radio 

transmit ter/receiver that recorded the tloe delay between a 
transmitted and p returned radio freguency Pulse* A continuum 
of freouencles between 0*1 ong 20 mhi was sampled once every 19 
or 29 s* and on* of all selected freouencles was also used far 

a period of 3 to 5 s during |Mg 19- or ?9-s period. In 

wddltlon to the sweep- and f 1sed-f reouency modes of operation* 
a mlieo mode was possible where the transmitter freguency .as 
flied at 0*02 ror* while the receiver swept* Several 

virtual -height igelay-tlae) traces were normally observed due 
to ground reflections* plasma resonances* blref r Ingence of the 
Ionosphere* nonvertical propagation* etc* Virtual height at a 
given freguency was primarily a function of distance traversed 
by the signal* electron density along the propagation path* png 
■ode of propagation. The standard data format was an lonogrpm 
showing virtual height as a function of freguency* 
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BRIEP DESCRIPTION 

The objective of the spherical electrostatic anolyxer 
eiperleent was to measure the temporal ong spatial variation! 
In th* concent ret Ion eng energy distribution of the charged 
particles throughput the orbit* Specifically* the objectives 
were to measure the following parameters! (1) the density of 
positive Ions having thermal energy In the concert rat Ion range 
fram 1 • E 1 to l*E* Ions per cc* 12) the kinetic temperature of 
the thermal Ions In the range fro* 700 to *0C0 deg «• 13) the 
flua and energy spectrum of protons In the range from 0 to 2 
kev* ang to) the satellite potential with respect to the 
undisturbed plasma* Two units made up the experiment package! 
a 9A-c* boon that supported IV sensor and made possible 
oonldlrect lonal measurements* and an electronic pockage 
{considered to Include the sensor) to perform the irasure*ents 
and to process the data Into a suitable form for telemetry* 
The sensor was "ade up of three concentric spherical meshed 
grids having rajll of 3*19* 2*5o* and 1.90 cm. The Innermost 
grid was the collector* These grids were made from tungsten 
mesh ong had a transparency of 90 to 90t* To measure the 
parameters listed above* suitable sweep and step voltages were 
applied tn the grigs* This Instrument was operated In several 
modes* The Ion densities were sampled *9 times a second* 

corresponding to a spatial resolution of 150 ■• Once per 
minute the ratio of mass to temperature was sampled* png the 
energy distribution was sampled once every 2 min. NSSOC has 
all thy useful data that eilst from this investigation* 

ISIS 2 


SPACECRAFT COMWOb NAME- ISIS 2 
ALTERNATE napes- ISIS-B* PL-701F 
0510« 

NSSOC 10- 71-02AA 

LAUNCH DATE- 0O/0)/71 uElGHT- 25*. KG 

LAUNCH site- /AN0tNBE*G afr* united states 

LAUNCH VEHICLE- OflTA 
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SPONSORING COUNTRY /AGENCT 

CANADA DOC-CRC 

UNITCO STATES NASA-OSSA 

JAPAN ML 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 09/02/71 

ORB I T PERIOD- 113.6 MIN INCLINATION- 88. 1 DEG 

PERIAPSIS- 1358. KM ALT APOAPSIS- 1928. KM ALT 

personnel 

MG - M.B. wC INREB (FORMER I 

SC - E.R. SChmERLING(PCRM£K) 

SC - T.R. hARTZCRETIRED) 

PM - L.H. BRACCTF ORMER) 

PS - L.H. BRACE! FORMER ) 

BRIEF DESCRIPTION 

ISIS 2 was an Ionospheric ooservatory Instrumented with a 
tweap- ana a fixed- frequency lonosonde* a vlF receiver* 
energetic anq soft particle detectors* an Ion mess 
spectromet er* an electrostatic probe* a retarding potential 
analyier* a oeacon transmitter* a cosmic noise eiaerlaer*. and 
t m o photometers. Two long crossed-dlpole antennas <73 c '.7 
■) Mere used for the sounqlnq* VLF* and cosmic noise 
experiments. The spacecraft mas .pln-st ao 1 1 1 ted to about 2 rp» 
after antenna deployment. There mere tuo basic orientation 
eodes for the spacecraft* cartwheel ana orbit -al Ignea. The 
spacecraft operated approi Irately the same length of time In 
each mode* remaining In one mode typically 3 to 5 months. The 
cartwheel mooe with the axis perpendicular to the orbit plane 
mas made available to provide ram and wake data for some 

experiments for each spin period* rather than for each orbit 
period. Attitude and spin Information was obtained from a 
three-axis magnetometer and a sun sensor. Control of attitude 
and spin mas possible by means of magnetic torquln". The 

eaoerlment package also Included a programmable taoe recorder 
with a 1-h capacity. For nonrecorded observations* data from 
satellite and subsatelllte regions -ere telemetered ahen the 
spacecraft mas In the line of sight of a telemetry station. 
Telemetry stations .ere located so that orlmary data coverage 
mas near the 80-deg-w meridian and near Hawaii* Singapore* 

Australia* England. France* Norway* India* Japan* Antarctica* 
New Zealand* and Cent al Africa. NASA support of the ISIS 
project ■ as terminated on October 1* 1*79. A significant 

amount of esperlmental data* however* was acquired aft *r this 
date by the Canadian project team. ISIS 2 operations were 
termlnatee In Canada on March 9* 198 a. The Radio Research 
Laboratories (Tokyo* Japan) then requested and received 

permission to reactivate ISIS 2. Regular ISIS 2 operations 
were started from Kashlaa* Japan* In early August 1989. 

.... isis 2 • ANGER— —————— — — 

INVESTIGATION NAME- 3919- ANO 5577-A PHOTOMETER 

NSSOC ID- 71-029A-1! INVESTIGATIVE PROGRAM 

COOE EE/CO-OP* SCIENCE 

INVESTIGATION DISCIPLINE! S> 
IONOSPHERES 
PARTICLES ANO FIELDS 
AERONOMY 

PERSONNEL 

PI - C.D. ANGER(F ORMER) U OF CALGARY 

BRIEF DESCRIPTION 

Th ( s dual-**avelength scanning auroral photometer was 
designed to map the distribution of auroral emissions at 5577 
and 3919 A over the oortlon of the dark earth visible to the 
spacecraft. A combination of Inte 'al electronic scanning 
performed by an Image dissector and of the natural orbital and 
rotational motions of the spacecraft permitted the sensor to 
systematically scan across the earth. The detector system was 
constructed to allow Incident radiation to be accepted from two 
directions 180 de? apart* and then to focus this light at a 
common oolnt on the s 1ngle-1mage-d1 ssector photometer tube. 
Only one of the two optical systems pointed at the earth at any 
one time* while the other faced Into space. when the 

spacecraft soln ails was oriented to lie In the orbital plane* 
each rotation of the spacecraft resulted In an earth scan 5 deg 
wide. This wloth site was chosen to ensure overlap with the 
previous scan. The Image dissector repetitively scanned at a 
high speed across the narrow dimension of each 5-deg band and 
divided It Into ^eparwtely resolved regions 0.9 deg by 0.9 aeg. 
Similar strips were scanned af each of the two wavelengths* but 
at times which differed oy half the rotation period of about 10 
s. A calibration light source for each wavelength was built 
Into the optical assembly* anq a calibration cycle was 

Initiated automatically whenever a "power on" command was 
given. To minimise the oroblems arising from solar 

Illumination of the ptlcs and the direct viewing of the sunlit 
earth* a sunlight protection system was Included. Complete 
detail* about the experiment can be found In C. 0. Anger et 
al.* "The 1S1S-II scanning auroral ohutometer*" Aoolled Optica* 
v. 12* n. 8* pp. 1753-1766* August 1973. 
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------- ISIS 2* BARRINGTON— ———— — — ————— — 

INVESTIGATION NAME- VLF RECEIVER 

NSSOC 10- 71-029A-03 INVESTIGATIVE PROGRAM 

COOE EE/C0-0P* SCIENCE 

INVESTIGATION DISCIPLINED) 
IONOSPHERES AND RA010 PHYSICS 


PERSONNEL 

PI - R.E . BARRINGTON(FORMER) DOC-CRC 

01 • F.H. PALME R ( F ORMER ) DC FENCE RESEARCH E ST A3 

01 - H.G. JAMES (FORMER > OOC-CRC 

BRIEF DESCRIPTION 

The purpose of this experiment was to study natural and 
man-made VLF signals. Specific objectives Included the 
Investigation of VLF propagation phenosena* Ion and hybrid 
plasma resonances* ana correlations between VL C emissions and 
Intense fluxes of energetic particles. In this experiment a 
• weep-f requenc y exciter* covering the range from 15 kHz down to 
0.05 kHz l,i l.o s* was used to stimulate Ion resonances In the 
plasma. The Inst rumentat Ion consisted of a l ow-f requency 
broadband receiver that observed tlgnels from the 73-m long 
dipole (split monooole) antenna between 0.05 and 30 kHz. This 
same antenna was used for rectlvlng signals below 5 MHz on the 
lonosonde. The VLF receiver had a wide dynamic range that was 
achieved by use of an automatic gain control system. The 
experiment also permitted antenna Impedance measurements* with 
or without a dc bias on the antenna. The real-time data wert 
transmitted on 136.08-MHt telemetry. The VLF data could be 
recorded on one of the four tape-recorder channels when the 
spacecraft tape-recorder was operating. Tape-recorded and 
backup real-time data were transmitted on 900 -mhz telemetry. 

....... ISIS 2* BRACE--— —————————— —————— 

INVESTIGATION NAME- CYLINDRICAL ELECTROSTATIC PROBES 

NSSOC ID- 71-B29A-07 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP* SCIENCE 

INVESTIGATION 01 SC IPL INC (S ) 
IONOSPHERES 
AERONOMY 

PERSONNEL 

PI - L.H. BRACE (FORMER) NASA-GSFC 

01 - J.A. FINDLAY(FORMER) NASA-GSFC 

BRIE* DESCRIPTION 

Tne purpose of this experiment was to study the global 
variations of electron temperature end electron concentre! Ion 
at spacecraft altitudes during the waning phase of the solar 
cycle. The etasurements were made with two cylindrical probea 
mounted along the spirt axis* one at each end of the spacecraft. 

The tensors were operated as Langmuir probes* with the probe 

current being measured as a function of probe voltage. 
Althougn basically the same cylindrical probe experiment was 
flown on ISIS 1* the ISIS 2 probe provided (1) greater 
sensitivity allowing a more complete coverage of low-density 
regions such as the region over the polar cap* (21 very high 
resolution of plasms structure (down to 10 m In extent)* end 
(3) onboard signal processing with backup to provide data In 
the format that had been used for the ISIS 1 experiment. NSSDC 
has all the useful data that exist from this Investigation. 

....... ISIS 2* CALVERT— —— —————— — — .... 

INVESTIGATION NAME- F I *ED -FREQUENCY SOUNDER 

NSSOC ID- 71-029 A- 02 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP* SCIENCE 

INVESTIGATION 01 SC IPL INE ( S > 
IONOSPHERES ANO RADIO PHYSICS 

PERSONNEL 

PI - V. CALVERT(FORMER) U OF IOWA 

01 • R.B • NORTON! FORMER) N0AA-ERL 

01 • J.H. WHITTEKER (FORME* > DOC-CRC 

01 • J.M. WAR NOCK ( FORMER ) NO AA 

BRIEF DESCRIPTION 

This experiment was designed to study Ionospheric 
features of a smaller scale than could be detected by the sweep 
sounder and to study plasaa resonances. Parameters measured 
were virtual range (a function of propagation time of the 
pulse) end time* These data were normally observed only when 
thr spacecraft was In range of a telemetry station. The 
f 1 xed-f reouenc y sounder operated from the same antenna* 
transmitter* and receiver used for the sweep-f reruency 

experiment. It normally operated for 3 to 5 s during the 
frequency flyback period of the sweeo-f redue.icy operation which 
was every 19 cr 21 s. One of six frequencies (0.12* 0*98* 
1.00* 1.95* 9.00* or 9.303 mhz ) was chosen for use by the 
exper Imenter* as desired. Other modes of operation were 
available* Including continuous observation at a selected 
frequency and a special mixed mode with transmission st a 
selected one of tne six fixed frequencies and sweep reception. 




isis 2 • hart: 


ISIS 2 . SHEPHERD 


INVESTIGATION NAME- COSMIC RAOIO NOISE 

NSSDC ID- 71-029A-10 INVESTIGATIVE PROGRAM 

COOE EE/CO-OP. SCIENCE 

INVESTIGATION D I SC IPl 1 NE ( S > 

AS TRONOM V 

IONOSPHERES AND RADIO PHYSICS 

PERSONNEL 

PI - T.R. HARTZI RE TIRED) OOC-CRC 

PI - h, g • JAMESCPORME*) OOC-CRC 

BRIEF DESCRIPTION 

This exper Iment utfC the * nr ep -I requenc y lonosonde 
receiver autoMtlc gain control voltage* to measure galactic 
and *olar radio-noise levels* Tne receiver swept from 0.1 to 
20 M«z. The dynamic rang* was 50 3«. and th* bandwidth was 55 
kH i • The antenna* used were 18.7-m ana 73-a dipoles. 

ISIS 2. maIER - * —————— 

INVESTIGATION NAME- RETARDING POTENTIAL AnAlTZE* 

NSSDC ID- 71-0294-08 INVESTIGATIVE PROGRAM 

COOE EE/CO-OP. SCIENCE 

INVESTIGATION 0 1 SC IPL I NEC S> 
IONOSPHERES 
aeronomy 

PERSONNEL 

PI - E.J. maIERCFORMER ) NASA-GSFC 

01 - B.E. TROY, JR. (FORMER) US NAVAL RESEARCH LAB 

01 - J.L. DONLEY (FORMER) NASA-GSFC 

BRIEF DESCRIPTION 

The primary ODjectlve of this experiment was to measure 
the positive Ion density, coaoosltlon, and temperature In the 
vicinity of the spacecraft. a secondary oojectlve was to 
erasure th* ther»el electron density ana teeperature, and th* 
flu* of suprat herea l electrons. This retarding potential 
analyzer insisted of three grtds (aoertjre grid, retarding 
grid. and suppressor grid) that provided a volt-a*pere curve 
relating sweep voltage on the retarding grid to current flo« to 
the collector. Analysis of the volt-a«pere curves provided 
lon/electron temperatures ana densities. This experiment was 
designed to operate only with the satellite In a cartwheel mode 
Of operation. In this mode, the soln a. Is was perpenpl cul ar to 
the orbit plane. This allowed the analyzer aperture to face 
the direction of satellite motion once each spin period. NSSDC 
has all the useful data that exist from this Invest 1 gat Ion. 

x sx S 2. MC0IARNID- — — — — 

INVESTIGATION NAME- ENERGETIC PARTICLE DETECTORS 

NSSDC ID- 71-02AA-0* INVESTIGATIVE PROGRAM 

COOC EE/CO-OP. SCIENCE 

INVESTIGATION 01 SC IPL I NE < S ) 

magnetospheric physics 

PARTICLES AND FIELDS 

PERSONNEL 

PI - I.B. MCD lARMJOt FORMER) NATL R£S COUNC CF CAN 

01 - J.P. BURR3vS( FORMER ) NATl RES C0UNC 0* CAN 

BRIEF DESCRIPTION 

The objectives of th# energetic particle exoerlment were 
to provide data that would aid In the underst andl-ig of ID the 
Mechanisms responsible for the production ano control of the 
outer radiation cone* (2) the related problem of solar-flare 
oartlcle entry Into the earth’s magnetic field, and (3) 
Interactions between the earth** magnet osp he re ana the solar 
wind. This experiment consisted of four sets of detectors. 
The first set consisted of three Gelner counters (one of which 
failed after launch) and *ea$jred electrons greater than 20 and 
SC keV perpendicular and parallel to the spin ails. These 
Geiger counters were also sensitive to proton* with energies 
greater than 2s0 and GOO keV. respectively. All remaining 
detector* measured particles perpend < cu l ar to the spin axis* 
The seenwd set consisted of two solid-state, sill con- Junct Ion 
detector*. Both detectors were operated In low- ana 

h Igh-t hr •§ ho l d mode. while jne could additionally De sw"ehed 
tc another dlscr lalnat Ion level. They measured electrons with 
energies greater than *0, bO, 90. 120. 150. and 200 keV. They 
were also sensitive to protons with energies greater than 150. 
200. and 750 keV. The swltchaole detector experienced 
continuous saturation. The third set consisted of three 
1 11 Icon- Junct Ion detectors that measured protons In the energy 
ranges 0.8 to *.0, 3.2 to 12.7. ana 12.9 to 29.0 M eV« alpha 

particles In the energy range 2.5 to 16.0 M eV. and electrons In 
the energy range 1.0 to 2.0 m,v. The fourth set was composed 
of two cvuljm Iodide scintillation-photomultiplier systems 
( channel t rons with cylindrical electrostatic analyzers) stepped 
through eight energies In 69/60 of a second. These 
differential soect rometers measured electrons at 9.6. 7.8* 6.0, 
s . I . 3.0. 2.2. 1.3. and 0.15 xev* and measured orotons at 26.2. 
21. b. D.O. 12.9. 9.*. 7.6, 5 .2. and 2.2 keV. 


INVESTIGATION NAME- 6300-A PHOTOMETER 

NSSDC ID- 71-029A-12 IN VE S . . uA TI VE PROGRAM 

COOE EE/CO-OP. SCIENCE 

INVESTIGATION 01 SC IPL 1 NE ( S ) 
IONOSPHERES 
PARTICLES ano c IEL0S 
aeronomy 

PERSONNEL 

PI - G.G. SHE PH ERO( FORMER) YGR< U 

BRIEF DESCRIPTION 

A two-channel photometer was used to measure directly and 
to map the Intensity of the atomic oxygen red lire at 6300 A In 
day. twilight, ana night alrglow ana aurora. Each channel had 
Its own optical Input* ana the two Inputs were mounted at the 
same end of the spacecraft, separated by 160 oeg. with their 
axes at 90 deg to the spacecraft's spin axis. One optical 
Input was charact er 1z eo by a spectral bandwidth of 12 A 
centered arouno the 6300-A line of atomic oxygen, ano the other 
Inout was used for white-light measurement s. The spinning 
satellite caused the photometer to r -rnately view the earth 
and then the sky! I.e.* when one sens viewed the earth, the 
other sensor saw the dark sky. Botn sensors had a 2.5-oeg 
circular field of view. with the use of a Deam-co«b1ner 
arrangement* the same photomultiplier accepted the two inputs. 
The dynamic rang* of Intensity measurements was from about 
1.E11 photons/(sq m-s) (10 raylelghs) to more than l.flb 
photons/ ( SQ m-s). Sunlight could enter the optical systems 
directly In addition to ear th-ref lec ted light. The Instrument 
baffle was Illuminated by the sun only for the off-axis angles 
less than 97 oeg. Outside this limit, the data were not 
degraded by sunlight, permitting normal operation In the region 
of the orbit where the spacecraft was In sunlight* but the 
portion of the earth beneath it was dark. An external light 
source "saw" the filter only when It was 7.5 deg or less oft 
axis. In the range 7.5 to 97 deg. good data were still 

obtained when the sunlit earth was the origin of the 
contamination. To perform the data analysis* It was necessary, 
among other operations, to evaluate different geometrical 
situations, and to locate the point at which the 12-A canopass 
photometer** FOV crosses the earth** leading limb so that the 
data could be organised Into spin maps. For more details see 
G. 5. Shepherd *t al« “IS IS- 1 1 atomic oxygen red line 
photometer," Applied Ootlcs. v. 12. n. 8. do. 17b7-1779, August 
1973. 

....... ISIS 2. MmITTERER - * 

INVESTIGATION NAME- SuEEP -FREQUENCE SOUNDER 

NSSDC 10- 71-029A-01 IN VCST I GA T I VE PROGRAM 

CODE EE/CO-OP. SCIENCE 

INVESTIGATION DISCIPLINE (S> 
IONOSPHERES AND RADIO PHYSICS 

PERSONNEL 


PI 

. 

J.H. 

ywlTTEMER (FORMER ) 

00C-CRC 

PI 

. 

0.6. 

MUL0REw(F0RM£R ) 

OOC-CRC 

01 

- 

J. 

turner (former) 

IONOSPHERIC PRED SERV 

01 

- 

M. 

SYLVAIN(FOR“ER) 

LGE 

01 

- 

0. 

HOLT (FORMER ) 

AURORAL 0BS 

01 

. 

Y. 

OGA T A ( FOR “E P > 

RACK PC SC Aft CM LAS 

01 

. 

R. 

RAGhAVARAO(FORMER ) 

PHYSICAL RESEARCH lab 

01 

- 

J.E • 

JACKSON(FORMCP) 

NASA-GSFC 

01 

. 

R.B. 

N0RT0N(F0RM£R ) 

NO AA -ERL 

01 

- 

ft.L. 

ChAN( FORMER) 

NACA-ASC 

01 

BRIEF 

- R .S • UNw IN (FORMER ) 
DESCRIPTION 

D£PT C c SCDlNDuST RES 


The purpose of this experiment was to measure the 
Ionospheric electron density In the altitude range 300 to 1900 
ka. Another Important function of the sounder was to provide 
correlative data tor the other ISIS 2 experiments, particularly 
those measuring lonosoherlc parameter*. The ISIS 2 lonosonde 
was a radio transmitter that recorded the time delay between a 
transmitted ano returned radio- treouency pulse. * continuum of 
frequencies between 0.1 and 20 “hi was sampled every 19 or 21 
s. and one of six selected frequencies was also used for 
sounding for a few seconds our Ing each 19- or 2I-s period. I*, 
addition to the sweep- and f Ixed-f reauencr modes of ooeratlot. 
a mixed mode was available In which the transmitter frequm 
was fixed at one of six possible frequencies while the receiver 
swept. Several v 1 rtual -range (delay-time) traces resulting 
from ground reflections, plasm# resonances, blref r Ingence of 
the Ionosphere* nonvertical propagation, etc., were normally 
observed. Virtual range at a given frequency was primarily a 
function of distance traversed by the signal* electron density 
along th* propagation path, and mode of propagation. The 
Standard data format was an lonogram (graph) showing virtual 
range as a function of radio frequency. 
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SPACECRAFT COMMON NAME- IuE 

ALTERNATE Nines- INT ULTRAVIOLET E * p L . . AS-0 
10637 


«E 1 6 •• «». KG 

CENTER. uMTCD STATE* 


ESA 

NASA-OSSA 

SRC 


NSSDC ID- 78-012A 

LAUNCH DATE- C1/Z6/7R 

L AUNC** SITE- PENNED* SPACE 

LAUNCH VEHICLE- DEL?* 

SPONSORING COUNTRY/AGENCY 
INTERNATIONAL 
UNITED STATES 
UNITED K INCOG 1 * 

initial orbit parameters 
ORbIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1*36.6 MIN 
PER I APS IS- 266*3. K“ ALT 


EPOCH DATE- 01/2T/7S 
INCI IN A T ION- 28.8 DEG 

APQ APS IS- **951. KH ALT 


The 10- By 20-arc-s slots could be Mocked by • common shutter 
but the S-arc*! aperture Mat always ooen. a result, two 

aperture conf Igur at Ions Mere possible! <1> both 3-arc-s 

apertures open ana Doth 10- D» 20- rc-R slots closed, or (2) 
all four apertures open. « 1 N thli Instrumentation, the 
ob ter vat Iona l options open to an observer Mere long-wave l ength 
ano/or s hort- wav el engt h spectrograph, high or Iom resolution, 
sno large or small apertures. Eiposuret could be made Mlth the 
t«o spec t rographs simultaneously Out the entrance apertures for 
each Mere distinct and separated In the sky by about 1 arc-eln. 
An additional restriction Mas that data could be read Out from 
only one camera at a time. However, one cm* era could be 
eioosed .Mle the other camera -as being read out. The choice 
of high or Iom resolution could be made 1 noeoenoent l y for the 
two soectrogr aphs. Listings of guest observers and their 

Invest Igatlons can oe obtained from the I UE Newsletter. IUE 
Observatory, Code 68*. Goddard Space Flight Center. Greenoelt. 
Maryland. 20T71. U.S.A. 

....... I uE . NONE ASSIGNED— — —— — .... .......... 

INVESTIGATION NAME- PARTICLE FLU* MONITOR (SPACECRAFT) 


PERSONNEL 

MG - J.M. 
SC - E.J. 
PM - j. P. 
PS - Y. 


mAHNER 

wEILER 

CORRIGAN 

mQNOO 


NASA HEADQUARTERS 
NASA HEADQUARTERS 
NASA-GSFC 
nasa-gsf: 


NSSDC ID- 78-012A-02 IN VCSTIG* TI VE PROGRAM 

CODE E7 

INVESTIGATION DISCIPLINE (S) 
PARTICLES AND MELDS 


BRIEF DESCRIPTION 

The Internat lonal ultraviolet Eaplorer (lUE. formerly 
SAS-OI satellite >is a spaceborne ultraviolet astronomical 
observatory tor use as ar 1 nt ern at 1 o«i l facility. The IUE 
contained a *5-c* telescope solely for spectroscopy 1r. the 
movc length range of 11*0 to 3250 A. The satellite and uptlcal 
Inst rument at Ion were aro/toed Oy the Goddard Soace Mlgnt 
Center (GS*C), The television cameras, used as detectors, mere 
provided by the united *1ngco* Science Research Council 
tU*SRC>. The European Soace Agency <£SA, formerly ESR0> 
supplied solar paddles for the satellite and a European Control 
Center. After launch. two-thlras of the observing time mas 
directed from a control center at GSFC* one-third of the time, 
the satellite was oseratea from the Eurooean Control Center 
near “adrld. The I UE observatory .as In a synchronous orbit. 
The * 5-c m R 1 tc hey-Chret ten f/15 telescope fed a spectrograph 
package. The spectrograph oackage. using secondary electron 
conduction (SECT Vldlcon cameras as detectors, covered the 
SLfCtral range from 1150 to 3250 A, operating In either a hlgh- 
or lOM-resolutlon mode with resolutions of apor o« 1 »at el y 0.1 
• nd 6 A, respect 1 vel y. T*e SEC vldlcons could Integrate the 
signal for up to many hours. This Integration time limited 
detection In the high- and low-resolut ton mooes to 
aocroi Imate l y 5 and 0.03 photons/isa cm-s-Ai, respectively, for 
s slgnal-to-no If e ratio of 50. Listings of guest observers and 
their Investigations can be obtained fro* the luf Newsletter* 
ILE Observatory, Code 6**» Godaard Space Flight Center. 
Greenoelt. Maryland* 20771 * U.S.A. 


PERSONNEL 

PI - NONE ASSIGNED 

BRIEF DESCRIPTION 

The particle flui monitor eioerlment mbs placed In IUE to 
monitor the trapped electron fluirs that affected the 
sensitivity of the ultraviolet sensor In the I UE spectrograph 
package noer loent . NSSDC ID 78-012A-01. The particle fluk 
monitor his a l It hlym-ar 1 f tea silicon detector with a 

half-angle conical field of view of 16 deg. It had an aluminum 
aoioroer of 0.357 g/ so cm In front of t*e collimator ana a 
brass snleld with a minimum thickness of 2.31 g/sq cm. The 
effective energy threshold for electron measurements mbs 1.3 
“eV. The eaoerlment mbs also sensitive to orotons mlth 
energies greater than 15 **eV. The Instrument mbs used as an 
operational tool to aid In determining background radiation and 
acceptable camera exposure time. The data mere also useful as 
a monitor of the trooped radiation fluaes. The Instrument mbs 
provided by Or. C. Bostrom of the Applied Physics Laboratory. 

LANCSAT 


SPACECRAFT COMMON NAME- LANDSAT ? 

ALTERNATE NA-ES- £APTw RES TECH SAT.-B, PI-733D 
ERTS-B. 07615 

NSSDC ID- 75-0 0 *A 


— IUE. GUEST INVESTIGATORS- - 

INVESTIGATION NAME- lOw- /" IG*— »ES 0LUT I ON . ULTRAVIOLET 
SPECTROGRAPn PACKAGE 

NSSDC ID- 7R-01.A-0I INVESTIGATIVE PROGRAM 

C00E E2/C0-0P 

INVESTIGATION DISCIPLINE' S> 
ASTR0N0“T 

PERSONNEL 

PI - GUEST INVESTIGATORS SEE E*P£R • DESCRJRT. 

BRIEF DESCRIPTION 

This eaperlomt Inc uo.*- the ultraviolet soectrograoh 
package carried by the * uE • consisting of t.o physically 
distinct echel le-soect rograph/ camera units capaole of 
astronomical observat Ions. Each soectrograph mbs a 

t hree-el ement echelle system composed of an off-aals 
paraboloidal collimator, an echelle jratlng. and a spherical 
first-order grating that Mas used to separate the echelle 
orders ana focus the soectral display on an Image converter 
plus SEC vldlcon camera. There mbs a spare camera for each 
unit. The camera i n 1 1 s Mere able to Integrate the signal. The 
readout /or* n arat Ion cycle for the cameras took aoor o. 1 mate l y 20 
min. wavelength calibration was provided oy the use of a 
hollow cathooe coeparlson lamp. The photometric calibration 
was accoapllshen by observing standard stars whose spectral 
fluaes had previously been calibrated Oy other means. Both 
t cnell e-soect rograoh /co«era units were caoable of 

hlgh-r esolut Ion <0.1 a> or low-resolution <6 A) performance. 
The dual hlgh/low-resolut Ion capability was Implemented by the 
Insertion of a flat mirror In front of the echelle grat Ing, so 
that the only dispersion mbs provided by the spherical grating. 
As the SEC vldlcons could Integrate the signal for uo to many 
hours. data with a s 1 gnal- to- no Ise rat 1o of 50 could be 
obtained tor B0 stars of 9tn and l*th magnitudes In the high- 
end low-resolut 1 on modes, retoect Ive ly • The distinguishing 

charac ter 1st 1c of the units was their wavelenqth coverage. One 
unit covered the wavelength range froa 1192 to 192* A In the 
high- resolut Ion mode, ana 1135 to 2CB5 A In the l ow -r esol ut t on 
mode. For the other unit, the ranges were from 1893 to 3031 a 
anq 1800 to 1255 a for the high- and low-resolut Ion modes, 
respectively. r ac* unit also had Its own choice of entrance 
apertures: either a 3-arc-s hole or a 10- by 20-are-s slot. 


LAUNCH DATE- 01/22/75 WEIGHT- 816. *G 

LAUNCH SITE- VANOENPERG A F b » UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COJNTRY/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PER 1 00- 103. 2B MIN 
PERIAPSIS- 907. KM ALT 

PERSONNEL 

MG - J.C. WELCH 
PM - C.M. MACKENZIE 

PS - S.C. freoen 

BRIEF DESCRIPTION 

Lanosat 2 was the second of a series of modified Nimbus 
satellites. The near-polar orbiting soacecraft served as a 
stabilized, eart h-orl ented platform for obtaining Information 
on agricultural and forestry resources, geology and mineral 
resources. hydrology and water resources. geography, 

cartography, env 1 r onme nt • l pollution, oceanography and marine 
resources, and meteorological phenomena. To accomplish these 
objectives. the spacecraft was eoulpped with a three-camera 
return be>m vldlcon <RBV> and a four-channel mu l t 1 spe ct r al 
scanner (MSS) to Obtain visible anq near JR photographic and 
radiometric Images of the earth. A data collection system 
(DCS) was also used to collect Information from remote 

Individually eouloped gro >no stations and to relay the data to 
central acquisition *t tons. Landtat 2 carried two wlde-band 
video tape recorder* <wBvTR). capable of storing uo to 30 min 
of scanner or camera data. An advanced attitude control 
system, consisting of horizon scanners. sun sensors, ana a 
command antenna combined with a freon gas propulsion system, 
oermltted the spacecraft's orientation to be controlled to 
within plus or minus 0.7 deg In all three aves. Spacecraft 
communications Included a command subsystem operating at 15*.2 
ana 2106.* mh; ana a PCM narrow-band telemetry subtystem, 
ooerat Ing at 2287.3 and 1 37. 86 mm** for spacecraft 
housekeeping, attitude, and sensor performance data, video 
data from the three-ca»era RBV system were transmitted In both 
real time and fro* wBvTR at 2276.5 mhz. while Information fro* 
the MSS was constrained to a «0-mhz rf bandwidth at 2229.5 mhz. 


EP3CM DATE- 01/25/75 
INCLINATION- 99.09 DEG 
APOAPSIS- 9ie. KM ALT 


NASA HEADQUARTERS 

NASA-GSFC 

NATA-GSFC 
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....... LANOSAT 2t FRCOtN— •— — — — - 

INVEST I&ATION NAME- “ULT I SPECTAAL SCANNER C*SS> 

NSSDC 13- 75-0Q9A-02 I NVE ST 1 £A T I VC PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE! S) 

EARTh resources SjtVET 
METEOROLOGY 

PERSONNEL 

PI - S.C. PRIDES NASA-GSFC 

BRIEF DESCRIPTION 

The Landsat 2 *ult Ispect ral Stannfr (MSSi -as designed to 
provide repetitive daylight acquisition of nlgh-resolut Ion 
«ult istectral data of the earth's surface on a jlopat oasis. 
,nlle Its primary function was to ootaln Inforeatlon In various 
areas such as agriculture* forestry* geology* and hycrology* 
the M^S system *a s also used for oceanogr aphlc and 

meteorological ourooses* l.e«* to map sea-ice fields* locate 
ana track major ocean currents* monitor ootn air ana water 
pollution* deterelne snow cover* Investigate severe storm 
environments* etc* The mss consisted of a 22*86-cm double 
ref lec tor- t ype telescope* scanning mirror, filters* detectors* 
and associated electronics. The scanner operated In the 
following spectral Intervals! (1) 0*5 to 0.6 micrometer* ( 2 ) 
0.6 to C . 7 micrometer* (3) 0.7 to 0*6 micrometer* and (9) 0.9 
to 1.1 micrometers <these tanas were designated as bands •* 3* 
6* and 7* respectively)* Incoming radiation was collected by 
the scanning mirror* which oscillated 2.89 deg to either side 
of nadir #na scanned cross-track Swaths 183 *• wide* Tr»e 
along-track scan was produced by the orbital motion of the 
spacecraft. The prlaary Image produced at the Image plane was 
relayed by use of fiber-optic bundles to detectors wnere 
conversion to an electronic signal was accomplished. Optical 
filters were used to produce the desired spectral separation. 
Z 1i detectors were employed In each of the four soectral bands! 
bands * t hrough 6 used photomult Ibl ler tubes as detectors* band 
7 used silicon photodiodes, a aultlpleier Included In the m$s 
system processed the scanner's 2* channels of data. These cats 
were t Ime-mjit 1ple«ed and then converted to a pulse-code 
modulated signal by an A/0 converter. The data were then 
transmitted (at :229.5 mmi» directly to an acquisition station 
or stored on magnetic tape for subsequent playback the nw«t 
time the spacecraft came within conmun I c at 1 an range of an 
acquisition station. Data fro* this experiment are handled by 
the NASA Cata Processing facility* GS r C* Greenbelt* M<j #t ana 
are available to aooroved 1 nvest Iga t ors through It* Landsat 
users' services section. All other Interested Individuals «a» 
obtain data through the £»0S Data Center, Department of 
Corxff (•* S 1 Ou • falls* S*D* 

lANDSAT 


operating at 2287.5 and 137.86 mm for spacecraft 

housekeeping* attitude* ana sensor performance data. Video 
data from the t»o-camrra RHv system were transmitted In both 
real time and from the wlde-bana recorder system at 2X65.5 mm*, 
while Information from the "SS was constrained to a 20-Mw* rf 
bandwidth at 2229** mm*. 

LANDSAT 3* FRCDEN— — 

INVESTIGATION NAmE- RETjRN HE Am VIOICON CAM £** ( HR V ) 

NSSOC ID- 78-026 A- 0 1 INVIST IGAT IwE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE (S ) 

EARTh RESOURCES Survey 
METEOROLOGY 

PERSONNEL 

PI - S.C. FRCDEN NASA-GSFC 

BRIEF DESCRIPTION 

The Landsat 3 Return Ream wldlcon (Rfv) camera system 
contained two loentlcal cameras covering the spectral Dana from 
0*53 to 0.75 micrometer. The two ear t h-o rl ent ec cameras were 
mounted on a common base* structurally Isolated from the 
soacecraft to maintain accurate allgnmert. Each camera 
contained an optical lens* a 8 hv sensor* a t her *o*l m c t r 1c 
cooler, deflection ana focus colls* a mechanical shutter* erase 
lamps* and sensor electronics. The cameras were aligned lo 
view adjacent 96-k* souare ground scenes which overlapped 
slightly so that the total width of the qrouno scene was 183 
km. The cameras were operated every 12.5 s to produce 
overlapping Image: along the direction of soacecraft motion. 

After shuttering* the Image was scannya by an electron beam to 
produce a video output signal* The timing cycle was arranged 
so that a 3*5-s offset was Introduced between the readouts of 
the two cameras* permitting seauentlal readout of the cameras* 
allowing the same tape recorder and communication channel to be 
used. Video data from the 3 BV were transmitted (at 2265.3 “h*) 
In both real-time and t ape-recor cer modes. From a nominal 
spacecraft altitude of 912 k», the RPV had a yrounc resolution 
of *0 » (twice the .anasat 1 resolution of 90 m>. Data from 

this experiment were handled by the NASA Cata Processing 
facility* GSF C • Greenbelt* M d.* and were made available to 
approved Invest 1 gator s ana agencies through Its Lanasat users' 
services section. All other Interested Individuals can obtain 
data through the EROS Data Center* Deoartment of Commerce* 
Sloo falls* S.C. 

landsat 3* FRCDEN — — 

INVESTIGATION NA«£- MuL T I SPECTR AL SCANNER (MSS) 

NSSDC ID- 78-026A-02 IN VE ST I G A T I V £ PROiRA" 

CODE EE* APPLICATIONS 


SPACECRAFT COMHQN NA"E- LANDSAT 3 
ALTERNATE WE S- EARTm qr S TEC" SAT.-C* E«TS-C 
10702* lANDSAT-C 


INVESTIGATION DISCIPLINE (S ) 
EAPTh RESOURCES SURVEY 
"ETEORDuDSY 


NSSDC ID- 79-026 A 

launch DATE- C 3/05/78 mEIGhT- 960* «G 

L AJ'.'CM S.TC- VANDENftERG Afp, UNITE0 STATES 
LAuNCh VEHICLE- DELTA 

SPONSORING COUNTRT/AGCNCY 

UNITED STATES NASA-OSSA 


INITIAL 3R0IT PA*» A V L 1 ER S 
ORBIT TYPE- GEOCENTRIC 

DRBIT PERIOD- 103.1 "IN 
PE 8 I APS I S- R97. KM ALT 

PERSONNEL 

Mu - J.C. kELCh 
PS - S.C. FREOEN 


EPOCH OATE- 03/06/78 
INCLINATION- 99.1 CCG 
APOAPSIS- 9 1 a • K " AlT 


NASA hEADOLARTERS 
NASA-GSFC 


BRIEF DESCRIPTION 

Lanasat 3 was a modified version of the Nimbus satellite* 
with the general mission obj-ctlvr of extending the cerlrd of 
space-data acquisition for earth resources Initiated by Landsat 
1 (formerly £RTS 1) and continued by Lanasat 2. The near-polar 
orbiting spacecraft served as a stabilised* earth-oriented 
platform for obtaining Information on agricultural and forestry 
resources* geology and mineral resources* hydrology and water 
resources* qeogreohy, cartography* env 1 ronment a l pollution* 
oceanogr aoh y and marine resources* and meteorological 
phenomena. To accomplish these objectives* the saacecraft was 
eaulpoed with a twO-ca*mra return beam vldlcon (R0V> and a 
five-channel mult Ispect ral scanner (MSS) to obtain both visible 
ana » B photographic and rsdlometrlc Images of the earth* * 
data collection system was also used to collect Information 
fro- re-ofe Individually maulpped ground stations and to relay 
the data to central acquisition stations. Landsat 2 carried 
two wile-band video taoe recorders (uftvTRi capable of storing 
up to 30 -In of scanner or ci'e'a data. An advanced attitude 
control system, consisting of horl/on scanners* sun sensors* 
and a command antenna comalned with a freon gst propulsion 
system* permitted the spacecraft's orientation to be controlled 
to within plus or minus 1*0 deg In all three axes. Spacecraft 
communications Included a command subsystem, operating at 159.2 
and 2106.R "Hi, and a p CM narrow-oand telemetry subsystem* 


PERSONNEL 

PJ - S.C. FREDCN NASA-GSFC 

BRIEF DESCRIPTION 

The Larcsat 3 Mult Ifpectral Scanner (MSS) provided 
repetitive day/nlgh* acaulsltlon of high-resolution 

multlsoectral data on the earth** surface or a global oasis. 
Uhlle Its primary function was to obtain data In various areas 
such as agriculture, forestry, qeology* ana hycroloqy* the MSS 
system was also used for ocnanogr aoh 1 c ane meteoroloql cal 
ourooses* 1.e.» to map sea-ice «1elds« locate and track major 
oeean currents* monitor both air ana water pollution* determine 
snow cover* Investigate severe storm yn* Ironrynts, etc. The 
*SS consisted of a double re flee t or- t ype telescope* scanning 
rlrror* filters* detectors* ano assoc 1 it eo electronics. The 
scanner operated In the following spectral Intervals! (1) 0.5 
to 0*6 micrometer, (2) 0.6 to 0.7 micrometer* (3) 0.7 to C*0 
micrometer* (a) 0*8 to 1*1 micrometers* and (5) 10 .* to 12.S 

micrometers (these bands were designated as bands ♦* 5* 6* 7* 
anc 9* r esr ec 1 1 ve l y ) • The last band* -hie** lies In the thermal 
(emissive) oart of the spectrum* gave Landsit 3 nighttime 
sensing c apao 1 1 1 1 1 e s . But this thermal band failed on July 11* 
197R* and produced little useful data. Incoming raclatlon was 
collected oy the scanning mlrrcr, which oscillated 2*8 9 den to 
either side of nadir and scanned eross-track swaths 185 km 
wide. The along-track scan was produced by the orbital motion 
of the spacecraft. The primary Image produced at the Image 
plane was relayed by use of floer-ootlc bundles tc detectors 
where conversion to ar electronic signal was acc omol 1 shed. 
Optical filters were used to produce the desired spectral 
separation. Six detector* were employed In each of the first 
four soectral bands ana two In the fifth band! bands * through 
6 used photomultiplier tubes as detectors* band 7 used silicon 
photodiodes, and band R used *er cur y-c adm 1um-t r l l ur Ide 
detectors* The minimum dimensions that were resolved by the 
“SS were 80 m for aandt * through 7 ana 2*0 m tor bard B* A 
multiplexer Included In the *SS system processed the scanner's 
26 channels of data* These data were t Ime-mult lolexed ana then 
converted to a p C signal by in A/0 converter. The data were 
transmitted l at 2229.5 "m* j directly to an acquisition station 
or stored on magnetic tape for subseouent playback the next 
time the spacecraft came within communication range of an 
acquisition station. Data from this experiment were handled by 


the NAS* Data Processing Facility* GSFC • Greenoelt. No. • ana 
■ ere made available to approved Investigators through Its 
lanosat users' services. *11 other Interested Individuals can 
obtain data through the £R0S Data Center* Department of 
Commerce* Slogs Falls* S.O. 


L*N0S*T 3, ftCMSV- 


storage and launched on March 1* 19ft*. J Dn October 1* 1902* 
NO AA assumed responsibility for landsat data production and 
archiving activities at the Department of Interior's EROS Oata 
Center. On January 31* 1983* NO a A also took over the NSS 
operation and maintenance of the Landsat spacecraft and ground 
System resources from NASA. The ABv operation was under NO AA 
as of Oct. 1* 198*. 


INVESTIGATION NAME- OATA COLLECTION STSTEN (DCS) 


LANOSAT S • BAR<£R 



NSSDC 10- 78-C26A-Q3 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION 0 1 SC I PL I NE ( S) 
COMMUNICATIONS 
EARTH RESOURCES SURVEY 

PERSONNEL 

PI - H. KENNY NASA -GSFC 

BRIEF DESCRIPTION 

The Landsat 3 Data Collection System (DCS) provided users 
■1th near real-time data collected from various remote 
locations. The OCS >as composed of (i> the data collection 
platforms <DCPs> which might have been ocean buoys* constant 
oressure balloons* or automatic ground stations* (2) the 
satellite equipment* and (3) the ground data centers* Including 
remote receiving sites ana the ground data handling system at 
3SFC. use of the Landsat sosceoorne DCS provided a continual 
flow of Information for better management of wildlife* marine* 
agriculture* Metrr* and forestry resources and led to Improved 
■eather forecasts* pollution control* and earthquake prediction 
and earning. The envl ronmental sensors mounted on a OCP were 
selected oy Individual 1 nvest 1 gat ors to satisfy th-1r 
particular reoulreeent s. From an oroltal altitude of 912 km* 

the spacecraft was capable of acquiring data from DCPs within a 
raolus of approslmately 3100 km from the subsatelllte point* 
thus allo»1nq data to be obtained from any remote platform at 
least once every 12 h. The OCPs transmitted at *01.55 nh*. 
The OCS equipment* essentially a receiver* received and 
retransmitted data (at 2267.5 "'ll to selected ground receiving 
stations. There was no signal multlpleslng or data processing 
on the satellite. The Landsat 3 OCS accommodated up to 1C00 
OCPs deployed throughout the cont Inent al united States. Data 
fro* this eaperlment mere handled and distributed to the 
various platform Invest Igators Oy the NASA Data Processing 
Facility* GSFC* Greenoelt* “d. 

LANOSAT 


INVESTIGATION NAME- TmEnaTIC mapper (TN> 

NSSOC ID- S2-072A-01 INVESTIGATIVE PROGRAM 

CD 0E EE. APPLICATIONS 

INVESTIGATION DISCIPl INE ($ > 

EARTn RESOURCES SURVEY 

meteorology 

PERSONNEL 

PI - J. BARKER NASA-GSFC 

BRIEF DESCRIPTION 

The Thematic "ipper ITM) .as a seven-bang, eart h- loo k Ing* 
scanning radiometer with a 30-m ground element resolution 
covering a 185-km ground Swath from a 705- Y.r altitude. The 
Instrument consisted of primary Imaging optics* scanning 

mechanism* spectral band discrimination optics* detector 

arrays* radiative cooler* Inflight calibrator* and required 
operating and processing electronics. The scanning mechanism 
provided the cross-track scan* while the progress of the 
spacecraft provided the scan along the track. Seven spectral 
bands were used to provide the spectral signature capability of 
the Instrument: band 1* 0. *5-0. 52 micrometer, band 2* 0.52-0.60 
micrometer i band 3* 0.63-0.69 micrometer; band •* 0.76-0.90 

micrometer; band 5* 1.55-1.75 micrometers: bang 6* 10.*0-12.50 
micrometers; eng band 7* 2.08-2.35 micrometers. The optical 
system Imaged an area on the earth's surface 30 m by 30 m (120 
• by 120 ■ for oano 6). Smveral lines were scanned 
s 1 mul tanecusl y to permit suitable d-ell time for each 

resolution element. The variation In radiant flu* passing 

through the field stop onto the photo a'<d thermal detectors 
created an electrical output that represented the radiant 
history of the line. The Information outputs from the detector 
channels were processed In the TM »ult1ole*er for transmission 
via the Tracking And Oata Relay Satellites (TDRS) ano/or direct 
readout to local receiving stations. For Information of 
archival data* contact the EROS Data Center* Department of 
Commerce* Slou* *alls* S.D. 


SPACECRAFT COMMON NAME- LANDSAT ♦ 
ALTERNATE names- lfo-a, LANDSAT-D 
13367 

NSSDC ID- 82-0 72 * 


....... LANDSAT *« FEINBERG— — 

INVESTIGATION NAME- GLOBAL POSITIONING SYSTEM (GPS) 

NSSDC ID- 82-072A-03 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 


| 



LAUNCH DATE- 07/16/02 WEIGHT- 1*07. KG 

LAUNCH SITE- VANDENBERG AFB* UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-CSSA 

UNITED STATES NOAA-NESS 

initial orbit parameters 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 07/17/8 2 

ORBIT PERIOD- 98.5 MIN INCLINATION- 90.3 DEG 

PER I APS I S- 670. KM ALT APOAPSIS- 696. <M ALT 

PERSONNEL 

MG - B.B. SChAROT NASA hEAOGUARTERS 

P" - L. GONZALES NASA-GSFC 

PS - V.V. SALOMONSON NASA-GSFC 

BRIEF DESCRIPTION 

The Landsat * system was an eaoerlmental earth resources 
monitoring system with the new oowerful re*ote-S»n«1ng 
capabilities of the thematic mapper (TM), and It provided a 
transition for ooth foreign and domestic users from the 
mult Isoectral scanner ( m$S) data to the higher resolution and 
data rate of the TM. Jt *ad a complete eng-to-end highly 
automated data system* which was designed to be a new 
generation system* and was a major step forward In global 
remote-sensing applications. The Landsat * mission consisted 
of an orbiting satellite (flight segment ) with the necessary 
wideband data links and support systems* and a ground segment. 
The Landsat • flight segment consisted of two major systems: 
ll> the Instrument module* containing the Instruments together 
with the mission unique subsystems* such as the solar array and 
drive* the TDRS antenna* the wlde-bang module (W0M|. and the 
global positioning system (GPS)I ang (2) the multlmlsslon 
modular ssacecraft (“■$> that contained the modularized and 
standardized power* propulsion* attitude control* and 
communlcat Ions and data handllnq subsystems. The flight 
segment was designed with 3 years nominal lifetime In orplt ang 
could be eitended through In-orbit replacement caoablllty when 
the Space Shuttle became operational. The spacecraft was 
placed Into an orbit having a descending node equatorial 
crossing between 9:30 and 10:00 a.m. local tlm-. The 
spacecraft ang attendant sensors were operated through the 
GSTOh station* before the Tracking And Data Relay Satellite 
System (TC*SS) was available. C An Identical back-up 

spacecraft* Landsat-D Prime (NSSOC ID landsat-E) was placed In 


INVESTIGATION 01 SC I PL I NE ( S ) 
NAVIGATION 

PERSONNEL 

PI - P.M. FEINBERG NASA-GSFC 

BRIEF DESCRIPTION 

The GlPbal Pasltlonlng System ( GPS) was a Department of 
Defense program to provide very precise position and timing 
Information to a variety of users. The GPS assembly on Landsat 
* operated In two phases. The first phase ( appro* imate ly 90 
days) was an esoerlmental one to validate and callorate the 
Dosltlon and timing Information provided by the GPS assembly. 
The second chase called for operational use of the GPS data by 
Lanosat *• 

....... LANOSAT 4* SALDMONSON ............ 

INVESTIGATION NAME- MUL T I SP£ CTR AL SCANNER (MSS) 

NSSDC ID- 82-0 72 A- 02 INVESTIGATIVE PROGRAM 

COOE EE* APPLICATIONS 

INVESTIGATION DI SC IPL I NE ( S ) 

EARTH RESOURCES SURVEY 
METEOROLOGY 

PERSONNEL 

PI - V. SALOMONSON NASA-GSFC 

BRIEF DESCRIPTION 

The Landsat * Mult Isoectral Scanner (MSS) provided 
reoetltlve daytime acquisition of h Igh- re so lut Ion mul 1 1 soect ral 
data of the earth's surface on a global basis, while Its 

primary function was to provide an alternate to the thematic 
•epoer (TM), it provided data for agriculture* forestry* 
geology* and hydrology. The mss system was also used for 

cceanograph 1c and meteorological purposes* l.e.* to map 
sea-ice* fields* locate ang track major ocean currents* monitor 
both air and water pollution* determine snow cover* Investigate 
severe storm env 1 r onment * • etc. The MSS consisted of a double 
reflection-type telescope* scanning mirror, filters* detectors* 
ang associated electronics. The scanner operated In the 
following soectral Intervals: band 1 , 0.5 to 0.6 micrometers; 
band 2* 0-6 to 0.7 micrometers; oand 3* 0.7 to 0.8 micrometers! 
band ** 0.8 to 1.1 micrometers (the oanq numbering was 

different from Landsats 1-3). The Landsat * "SS was similar to 
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the Lanosat 3 M SS except for change* necessary to accoaaodate 
the lower orbital altitude* The swath «1dth of 185 km regained 
the saee by Increasing the FOv of the sensors froa 11*54 to 
14.92 deg* The ground resolution was B2*4 * for all four 
oands. The primary Image produced at the 1«age plane was 
relayed by use of fiber-optic bundles to detectors ahere 
conversion to an electronic signal uas accoopllshed* Optical 
filter* «»re used to oroduce the desired spectral separation* 
SI ■ detector* «tre caployed In each of the four soectral bands: 
bands 1 through 3 used photoaul t Ipl ler tubes as detectors* and 
band * used silicon photodiodes* 4 multiplexer Included In the 
mss system processed the scanners 2* channels of data. These 
data were time-multiplexed and then converted to a PC N slfpal 
by an a/o converter* The data Mere transmitted via the 
Tracking And Data Relay Satellites (TORS) and/or direct readout 
to local receiving stations* For Information aoout archival 
data* contact the EROS Tata Center, Departaent of Commerce* 
Sioux Falls* S*0* 


LANOSAT 5« 


SPACECRAFT COMMON NAME- LANDSAT 5 
ALTERNATE NAMES- LAND SATELLlTE-E* LANDSAT-01 
14760 


NSSOC 10- 94-021 A 


LAUNCH DATE- 03/01/04 


LAUNCH SITE- VANDENBERG AF 0 * UN1TE0 STATES 
LAUNCH VEHICLE- OELTA 


WEIGHT- 1407. KG 


SPONSORING C0JNT6Y/AGENCY 
UNITE0 STATES 
UNITED STATES 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 46.4 MM 
PERIAPSIS- 403. KM ALT 

PERSONNEL 

MG - B.B* SCHARCT 
PM - L. GONZALES 
PS - V.V. SALOMONSON 


NASA-9SSA 
NO A A-NESS 


EPOCH DATE- 03/02/84 
INCLINATION- 98.3 DEG 
APOAPSIS- 498. KM ALT 


NASA HEADQUARTERS 
NASA-GSFC 
N ASA-GS e C 


BRIEF DESCRIPTION 

The Lanosat 5 syster was an experlaental earth resources 
monitoring system alth the new powerful r emote-senslng 
capabilities of the theeatlc Mapper ( T m ) , and It provides a 
transition for both foreign and domestic users froa the 
eultl spec t ra l scanner (MSS) data (which are also part of the 
Instrument package) to the higher resolution and data rate of 
the TM, It had a complete end-to-end highly automated data 
system* which was designed to be a new generation systea* and 
Mas a major step forward In global remote-sensing applications. 
The Landset 5 mission consisted of an orbiting satellite (space 
seqment) with the necessary wvdeband data links and support 
systems, ana a ground segment* The Landset 5 was an Identical 
back-up for Lanosat 4 (NSSOC ID 82-072A). The Landset 5 space 
segment consisted of two major systems: (1) the Instrument 
module* containing the Instruments together with the mission 
unique subsystems, such as the solar array and drive* the TDRi 
antenna, the wlde-bend module (wB“>, ano the global positioning 
system (GPS)* ano (2) the aultlmlsslon modular spacecraft (MMS) 
that contained the modularized and standardized power, 
bropulslon, attitude control* and communications ano data 
handling subsystems* when the Landset 5 satellite was 
launched* It ■*<« deployed at an orbital altitude of 705*3 km* 
with Inclination of 98.2 deg* and with a descending node 
equatorial crossing at 9:30 a. m. local time* This orbit had a 
frequency of 19-9/14 orbits per day and covers the earth In 14 
days. The distance between ground tracks was 172 km* which* 
when used In conjunction with the 185-km Tm and MSS Swath 
width* provided an overlap of 7.4X* The space segment was 
designed with 3 years nominal lifetime In orbit and can be 
extended through In-orolt replacement capability by the Space 
Shuttle* The spacecraft and attendant sensors were operated 
through the Tracking And Oata Relay Satellite System (TDR SS ) • 
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bands were used to provide the soectral signature capability of 
the Instrument: band 1 * 0*45-0*52 micrometer*, band 2* 0*52-0*40 
micrometer! band 3* 0*43-0*49 micrometer! band 4* 0*74-0*90 
micrometer! band 5* 1.55-1*75 micrometers! bsne 4* 10*40-12*50 
Micrometers! and band 7* 2*00-2*35 micrometers* The optical 
system Imaged an area on the earth's surface 30 e by 30 m (120 
■ by 120 m for band 4)* Several lines were scanned 
simultaneously to permit suitable dwell time for each 
resolution element* The variation In radiant flus passing 
through the field stop onto the photo and thermal detectors 
created an electrical output that represented the radiant 
history of the line* The Information ou'outs from the detector 
channels were processed In the TM multiplexer for transmission 
via the Tracking Ano Data Relay Satellites (TORS) and/or direct 
readout to local receiving stations* Archival data were 
available through the EROS Data Center* Department of Com merre* 
Sioux Falls* S*D* 
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BRIEF DESCRIPTION 

The Global Positioning System (GPS) was a Department of 
Defense proqram to provide very precise position and timing 
Information to a variety of users* The GPS assembly on Lanosat 
5 operated In two phases* The first phase (approximately 90 
days) was an experimental one to validate and calibrate the 
position anq timing Information provided by the GPS assembly* 
The second phase called ♦or operational use of the GPS data by 
Lanosat 5. 
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BRIEF DESCRIPTION 

The Lanosat 5 Mul 1 1 spec t r a l Scanner (MSS) provided 
repetitive day/night acquisition of h Igh-reso l ut Ion 
mul 1 1 spec tral data of the earth's surface on a global oasis* 
While Its primary function was to provide an alternate to the 
thematic mapper (TM), it provided oata for agriculture* 
forestry* geology, and hydrology* The “SS system was also used 
for oceanographic and meteorological purposes* 1*e*» to map 
sea-ice fields* locate and track major ocean currents, monitor 
both air and water pollution* determine snow cover* Investigate 
severe storm env 1 ronment s* etc* The “SS corslsteo of a double 
ref lection-type telescope* scanning mirror* filters, detectors* 
and associated electronics* The scanner operated In the 
following spectral Intervals: band 1* 0.5 to C*4 micrometers! 
band 2* 0*6 to 0*7 micrometers! cand 3* 0*7 to 0.8 m 1 c rome ters! 
ano band 4* 0.R to 1*1 micrometers. Tne swath width was 1 R5 
km: the ground resolution was R2.6 m for all four Danas* The 
primary Image produced at the Image plane was relayed by use of 
fiber-optic bundles to detectors where conversion to an 
electronic signal was accomplished* Optical filters produced 
spectral separation* Six detectors were employed In each of 
the first four soectral bands: bands 1 through 3 used 
photomultiplier tubes as detectors* and band 4 used silicon 
photodiodes* A multiplexer Included In the “SS system 
processed the scanner's 24 channels of data. These data were 
time-multiplexed and then converted to a PC“ signal by an A/D 
converter. The data were transmitted directly to an 
acquisition station via the TDRSS. Data from this experiment 
were available through the EROS Data Center, Department of 
Commerce* Sioux Falls, S.D. 


PERSONNEL 
PI - J. 


PARKER 


INVESTIGATION 01 SC IPL I NE ( S) 
EARTH RESOURCES SURVEY 
meteorology 


NASA-GSFC 


“EfEOSAT 1* 
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BRIEF DESCRIPTION 

The Thematic “aoper (TM) was a seven-band* earth-looklnq, 
scanning radiometer with a 30-m ground element resolution 
covering a 185-km ground swatn fro* a 705-km altitude. The 
Instrument consisted of primary Imaging optics* scanning 
mechanism, spectral band dl sc r 1ml na 1 1 on optics* detector 
arrays, radiative cooler, Inflight calibrator, and required 
operating and processing electronics. The scanning mechanism 
provided the cross-track scan while the progress of the 
spacecraft provided the scan along the track. Seven soectral 
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BRIEF DESCRIPTION 

Heteosat 1 ms a geostationary spacecraft that served «• 
pert of European Space Agency's (ESA) contribution to the 
Global Atmospheric Research Prograa (GARP), As part of GARP . 
the satellite helped to supply data required for global data 
sets used In Improvement of machine weather forecasts. In 
general, the spacecraft design. Instrument at Ion. ana operation 
mere similar to SHS/GOES. The spln-stablllied spacecraft 
carried <11 a vIslole-IR radiometer to provide high-quality 
day/night cloudcover data and to take radiance temperatures of 
the earth/atmosphere system, ana (2) a meteorological data 
collection system to disseminate Image data to user stations, 
to collect data from various earth-oased platforms, and to 
relay data from pol ar-orbltlng satellites. The c y l Indrl cal ly 
shaped spacecraft measured 210 cm In diameter and *30 ra In 
length. Including the apogee boost motor. The primary 
structural members .ere an equipment platform and a central 
tube. The radiometer telescope ues mounted on the equipment 
platform ana viewed the earth through a special aperture In the 
side of the spacecraft. A support structure eitended radially 
out from the central tuae and was afflied to the solar panels, 
which formed the outer walls of the spacecraft and provided the 
primary source of electrical power. Located In the 
annulus-shapea space between the central tube ana the solar 
aanels were stat lonkeeo ing and dynamics control equipment and 
batteries. Proper spacecraft attitude ana spin rate 
( approximately 100 rpm) were maintained by Jet thrusters 
mounted on the spacecraft and activated by ground coamana. The 
spacecraft used both UHF-band ana s-band freauencles In Its 
telemetry and coomanc subsystems. A low-power VHP transponder 
orovloed telemetry ana command during launch and then served as 
a backup for the primary subsystem once the spacecraft attained 
synchronous orbit. Heteosat 1 was originally placed In a 
geosynchronous orbit near the prime meridian and was positioned 
later between 9 and 11 deg E. 
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BRIE® DESCRIPTION 

The data collection system was designed to (1) 

disseminate Image data to user stations. (2) collect data from 
various earth-based platforms. ana (3) provide for a 

space- to-soace relay for data from polar-orbiting satellites. 
This esoerlment was similar to the meteorological data 
collection an d transmission system (wEFAX) flown on SMS I. SHS 
2. ana GOES series spacecraft. This experiment operated on 
S-oanq freauencles for UEFAX-tyoe t r ansmlss Ions and wMF for 
data collection platform report and int errogatlon. 

HETEOSAT 


SPACECRAFT COHHON NAHE- HETEOSAT 2 

ALTERNATE NAHES- METEOROLOGICAL SAT-B. HETEOSAT-B 

NSSOC ID- BI-057A 


of the earth/atmosphere system ana (2) a meteorological data 
collection system thet disseminated Image data to user 

stations* collected data from various earth-based platforms, 
and relayed data from polar-orbit Ing satellites. The 

cyllndrlcelly shaped spacecraft measured 210 cm In dlaaeter and 
*30 cm In length. Including the apogee boost motor. The 
primary structural members were an equipment platform and a 
central tub?. The radiometer telescope was mounted on the 
equipment olatform and viewed the earth through a special 
aperture In the old* of the spacecraft. A support structure 
extended radially out tr»o the central tube and was affixed to 
the solar panels, which formed the outer walla of the 
spacecraft and provided the prlaary source of electrical power. 
Located In the annulus-shaped space between the central tube 
and the solar panels were stationkeeping and dynamics control 
equipment and batteries. Proper spacecraft attitude ano spin 
rate (epproslaatel y 100 rpm) were maintained by )et thrusters 
mounted on the spacecraft and activated by ground command. The 
spacecraft used both UHF-band ana s-band frequencies In Its 
telemetry and command subsystems. A low-power vhF transponder 
provided teleaetry jna command during launch and then served at 
a backup for the primary subsystem after the spacecraft had 
attained synchronous orbit. Heteosat 2 was maintained on 
station between 1 deg E ant 1 deg y. 
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BRIEF DESCRIPTION 

The vls1ble-IR radiometer flown on Heteosat 2 was capable 
of providing day/night observations of cloud cover and 
earth/cloud radiance temperature measurements from a 
synchronous. so 1n-stab1 1 1 zed satellite for use In Cl) 
operational weather analysis and forecasting and (2) for 
support to GARP. The five-channel Instrument was able to take 
full pictures of the earth*s disk. The three IR channels Ctwo 
In the 10.5- to 12.5-ml cromet er region and one In the 5.7- to 

7.1- alcrometer region), and the two visible channels (0.*- to 

1 .1- mlcrometers ) used a common optics system. Incoming 
radiation was received by a scan mirror and collected by an 
optical system. The scan mirror was set at a nominal angle of 
*5 deg to the radiometer optical axis, which was aligned 
parallel to the spin axis of the spacecraft. The spinning 
motion of the spacecraft (approximately 100 rpm) provided a 
west-east scan motion when the spin axis of the spacecraft was 
oriented parallel with the eartn's ails. The latitudinal scan 
was accomplished by sequentially tilting the scanning mirror at 
the completion of each soln. Resolutions at the sub-satellite 
point were 2.5 km for the visible, and 5 km for the IR and 
water-vapor channels. Data from this experiment are available 
through the European Space Operations Center (ESOC). Darmstadt. 
M. Germany. 
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PERSONNEL 
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BRIEF DESCRIPTION 

Heteosat 2 was a geostat lonary spacecraft which served as 
oart of the Eurooean Soace Agency's (ESA) contrloutlon to the 
Global Atmospheric Research Program (GARP). As part of GARP. 
the satellite helped to supply data required for global data 
sets used In Improvement of machine weather forecasts. In 
general. the spacecraft design. Inst rument at Ion* and operation 
were similar to SHS/GOES. The spln-stabll lied spacecraft 
carried (1) a v1s1ble-IR radiometer that provided high-quality 
day/night eloudeover data and that took radiance temperatures 
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BRIEF DESCRIPTION 

The Nimbus 6 resear ch-end-deve lopment satellite served as 
a stabilized, earth-oriented platform for testing advanced 
systems for sensing and collecting meteorolog leal data on a 
global scale. The pole r-orbl t Ing spacecraft consisted of three 
major structures! (1) a hollow torus-shaped sensor mount. (2) 
solar paddles, and (3) a control housing unit connected to the 
sensor mount by a tripod truss structure. Configured somewhat 
like an ocean buoy. Nimbus 6 was nearly 3.7 m tall. 1.5 m in 
dlaaeter at the base, and about 3 m wide with solar paddles 
extended. The sensor mount that formed the satellite base 
housed the electronics equipment and battery modules. The 
lower surface of the torus provided mounting soace for sensors 
and antennas. A ooi-beam structure mounted within the center 
of the torus supported the larger sensor experiments. Mounted 


ORIGINAL PACE IS 
OF POOR QUALITY 


on the control housing unit* which «it located on top of the 
spacecraft • acre tun aencorc* horizon acannera* and a coaaond 
antenna* The apacecraft apln ails hob pointed ot the eorth* 
An advanced att llude-cont rol system peroltted the spacecraft's 
orientation to be controlled te althln plus or alnuo I deg In 
oil three aims (pitch* roll* and real* The nine experiments 
•elected for Nimbus A aere (II earth radiation budget (ERB)* 
(2) electrically scanning olcreaove radlooeter (CSKA)* ( 3> 
hlgh-r eaolut Ion Infrared radiation sounder (*IAS>* (a) llab 
radiance Inversion radloaeter (LAIR)* (9) preaaure nodulated 
radloaeter (PMR)* ( 6 ) scanning olcroaeve apectrooeter ( SCAMS) * 
(7) temperature-humidity Infrared radloaeter (ThIR)* (•) 
tracking and data relay eiperlaent (T*DAO* and (9) tropical 
alnd energy conversion end reference level eiperlaent (TUEALE)* 
This coapleaent of advanced aenaora aas capable of (1) napping 
tropospheric teaperoture* aster vapor abundance* and cloud 
aoter content! (2) providing vertical profiles of teaperoture* 
oione* and aater voport (3) transacting real-time data to a 
geostationary apacecraft (ATS All and (i) yielding data on the 
earth's radiation budget* A aore detailed description can be 
found In "The Nimbus A user's Guide 11 (TAF 623241 )♦ available 
froa NSSOC* 
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providing direct aeaaureaents of various aeteorologlcal 
paraaetera that served aa reference points In adjusting 
Indirect teaperoture soundings eade froa satellites* The 
eiperlaent consisted of two basic coaponvnts: (1) approi laately 
900 constant-level aeteorologlcal balloons to yield 
aeaaureaents of alnds* teaperoture* one pressure In the tropics 
end ot southern healsphere aldlotltudes ot 150 ab (about 
1 3« A-ka altitude)* and (2) the Nlabus 6 randoa access 

aeaaureaents systee (RAMS) to provide data collection and 
location deteralnat Ions froa the balloons* The 3*5-m-d1em 
polyestc r-mylar balloons were eaulpped tilth a 
t ransaltt er- osc 11 lator* solar poaer supply* 

dlgltl ler/aodulator * and sensors* The sensors consisted of a 
radio altlaeter having an accuracy of better than plus or alnus 
20 a* a bead theralstor aonltorlng the aeblent air teaperature 
to an accuracy of 0*5 deg C* and a pressure sensor aeasurlng 
the 150-ab flight altitude to an accuracy of 0*5 ab* A 
aagnetlc cutdoun dvvlce aas used to ellalnate any accidental 
overflights Into regions of the northern healsphere north of 20 
deg N latitude* The RAMS aerely detected each balloon signal 
( Ml *2 Mhd and eatracted the carrier frequency* balloon 
Identification* and sensor data* This Inforaatlon* along with 
tlae references* aas stored In digital fora for subsequent 
relay to a ground acquisition station* Tho balloon*s position 
and velocity aere derived froa the relative eotlon betaeen the 
platfora and the satellite by Measuring Ooppler shifts In the 
carrier signal received froa the balloon* TuEALE aas capable 
of a location accuracy of 5 ka and a platfora velocity accuracy 
ef 1 a/s* For aore detailed Inforaatlon* see Section 9 In "The 
Nlabus A user's Guide” (TAF A232A1). For Inforaatlon 

concerning TuEALE data* contact Or. Paul A* Julian* NCAA* P*0* 
Boi 9000* Boulder* Colorado 80903* In addition to the TuEALE 
balloon eiperlaent* aany other eiperlaenta used RAMS* These 
eiperlaenta used ocean buoys to Measure oc eanographl c and 
ataospherlc paraaeters* Inforaatlon about eiperlaenta can be 
obtained froa principal Invest Igators Hated as Nlabus RAMS 
Eiperlaents In the user's Guide and "The Nlabus 6 Data Catalog" 
(TAF B2AT31 ) • both available froa NSSOC • 

------- NIMBUS 6* * TIE----- — -------------- 


BRIEF DESCRIPTION 

The Nlabus 6 Pressure Modulator Radloaeter (PMR) 

eiperlaent took radloaetrlc aeaaureaents In the 15-alcroaeter 
C02 band at altitudes betueen *5 and TO ka on a global scale* 
By aoproorlate a at hea at leal retrieval aethods* tht teaperaturv 
structures ef the upper stratosphere and louer aesosphere Mere 
then deduced* The pressure-aodulat Ion technique peraltted the 
extension of selective chooolng techniques to higher altitudes 
uhere the pressure-broadened ealsslon lines In the 
15-alcroatter CO 2 band became so narrou that conventional 
spectroaotera and Interf eroaeters had Insufficient spectral 
resolution. In addition to oressure scanning (In discrete 
steps)* the radloaater also eaployed Doppler scanning along the 
direction of flight* The PMR coaprlsed tuo slallei radloaater 
channels* each consisting of a plane scanning alrror* reference 
blackbody* pressure-aodulator cell* and detector assembly* The 
plane alrror was gold coated and aounted at 45 deg on a 90-deg 
stepolnq aotor so that the field of vleu of the channel could 
be directed to space or to the Internal reference blackbody for 
Inflight range and zero calibration. The aotor aas aounted on 
a pair of fleilble pivots so that the alrror could be rotated 
through plus or alnus 7-1/2 deg froa Its rest position to give 
the required Ooooler scan* Major coaponents In the 

pressure-aodulator cell uere a Movable piston* a diaphragm* and 
a aagnetlc drive coll* The detector asseably consisted of a 
field lens* a condensing light pipe* and a pyroelectric flake 
boloaeter* Each radloaeter had a field of vleu that uas 20 dog 
uhole-angle across the spacecraft's line of flight and a0 deg 
uhole-angle parallel to the line of flight* The derived 
teaperature values uere ulthln 2 deg M at A5 and about 0*2 
deg K near 50 ka ulth a vertical resolution of 10 ka. For a 
aore detailed description* see Section 6 In "The Nlabus A 
User's Guide” (TAF B232A1)* available froa NSSOC* The 
Instrument performed % at Isf act or 1 ly • 
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BRIEF DESCRIPTION 

The goals of the Nlabus A Tropical Ulnd Energy Conversion 
And Reference Level Eiperlaent (TuEALE) uere closely associated 
ulth the objectives of the Global Ataospherlc Research Prograa 
(GAAP) end Included (1) aeasurlng upper ataospherlc ulnds In 
the tropics* (2) studying the relative air notion along 
Isoberlc surfaces to determine the rate of conversion of 
ataospherlc potential energy Into kinetic energy* and (9) 
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BRIEF DESCRIPTION 

The Nlabus A Earth Radiation Budget (CRB) eiperlaent 
Measured reflected ano emitted terrestrial radiation fluies In 
conjunction ulth solar radiation. The results were used (1) to 
determine the earth radiation budget* (2) to determine the 
angular distribution of terrestrial radiation for various 
aeteorologlcal and geographic regimes* and (3) to correlate 
measurements made using Identical but Independent channels 
calibrated to the same standard* Incoming solar radiation from 
0*2 to 50 micrometers uas normally monitored In 10 spectral 
Intervals as the satellite orbited over the Antarctic* Just 
before It started Its northward trip on the daylight side of 
the earth. terrestrial radiation measurements uere taken 
continuously In the 0*2 to 4-al cr omet er » 0*7 to 3-alcroaeter* 
and 4 to 50-alcroaeter Intervals* The measurements uere taken 
In tuo mays* Four channels* using flied ulde-angle optics 
(133.3-deg field of vleu)* measured the total outgoing 
radiation Integrated over the entire disk of the earth. The 
second set of measurements uas obtained for eight 
high-resolution narrou-angle scanning channels that measured 
the terrestrial radiation emanating froa a relatively small 
area over a range of various zenith ano azimuth angles* The 
multichannel radiometer eaployed a bl-ailal scanning mechanism 
uhlch enabled measurements to be obtained froa the forward 
horizon to the aft horizon In a A*-s Interval* Each ails of 
the scanning mechanism contained four shortuave channels (0*2 
to 4*0 micrometers) and four longwave channels (4.0 *o 50 
micrometers) ulth a 0*25- by 5*14-deg field of vleu* The 
channels uere oriented In a directional fan to cover 20 deg to 
each side of the orbital plane* The A4-s scan period allowed 
an area to be measured from up to 17 different angles as the 
spacecraft passed overhead* For a more detailed description* 
see Section A In "The Nimbus A User's Guide" (TRF 6232A1)* 
available froa NSSOC* A similar Instrument was flown on Nimbus 
5 and 7* The solar and wide-angle channels operated 
successfully and provided good quality data* The scanning 
channels developed mechanical scan problems In August 1975 and 
operated only In the nadir position after March 197A* 
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BRICP DESCRIPTION 

The Nimbus 6 Electrically Scanning Microwave Radiometer 
(ESMR) measured the earth's microwave mission to provide the 
liquid eater content of clouds* the distribution and variation 
of aea Ice cover* eno gross characteristics of land surfaces 
(vegetation* soil aolsture* and snoe cover)* The two-channel 
scanning radloaeter ooerated In a 250 -Mhz band centered at S7 
GHz. One channel eas used to aeasure the vertical polar list Ion 
and the other Measured the horizontal polar If at Ion • The 
antenna been array* a 90- by 20- by 12-ca boi-llke structure* 
eas aounted on too of the soacecraft sensory ring and «as 
pointed In the direction of the spacecraft's forward aotlon and 
tilted down 95 deg froa the satellite antenna ails* The 
antenna beaa scanned the earth In 71 discrete steps for various 
angles estendlng uo to 39 deg on either side of the orbital 
plane* The deduced brightness teaperatures were eipected to be 
accurate to within 3-5 deg n* Spatial resolution waa 20 km In 
the cross-track direction and 95 ka In the direction parallel 
to the subpoint track* For a more detailed dee cr I d t Ion • see 
Section 3 of "The Nlabus 6 user's Guide" (TRF B23261)* 
available froa NSSOC* The ESMR perforaance was satisfactory 
until September IS* 1976* when the horliontal cnannel outout 
was ter o due to a failure of the Fore 1te-D1cke twitch* 
Selected ESMR laages were presented In "The Nlabus 6 Oata 
Catalog" (TRF 626731)* al to aval lab le froa NSSOC* 


NIMBUS 7* 


SPACECRAFT COMMON NAME- NIMBUS 7 
ALTERNATE NAMES- 11060* NIMBUS-0 

NSSOC 13- 78-098 A 

LAUNCH DATE- 10/29/78 

LAUNCH SITE- VANOENBERG APB* JNITEO STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 


WEIGHT- 832. KG 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 109.0 MIN 
PERIAPSIS- 938* KM ALT 

PERSONNEL 


EPOCH DATE- 10/29/78 
INCLINATION- 99*3 DEG 
AP0APSIS- 953* KM ALT 


MG 

- G*F * 

ESENWEIN 

NASA headquarters 

PM 

- C.M. 

MACKENZIE 

NASA-GSFC 

PS 

• A * J* 

FLEIG 

NASA-GSFC 


BRIEF DESCRIPTION 

The Nlaouc 7 research-and-developaent satellite served as 
a stabilized* earth-or lented platfora for the testing of 
advanced systees for sensing and collecting oata In the 
pollution* oceanographic and aeteorologl cal disciplines* The 
oolar-or b 1 ting spacecraft consisted of three major structures: 
(1) a hollow torus-shaped sensor aount* (2) solar paddles* and 
(3) a control housing unit that was connected to the sensor 
aount by a trlpoo truss structure* Configured soaewhat like an 
ocean buoy* Nlabus 7 was nearly 3*09 a tall* 1*92 s In dlaaeter 
at the base* and about 3.96 a wide with solar paddles eitended* 
The sensor aount that foraed the satellite base housed the 
electronics equipment and battery aodules* The lower surface 
of the torus provided Mounting space for sensors and antennas* 
A boi-beaa structure aounted within the center of the torus 
provided support for the larger sensor riperlaents* Mounted on 
the control housing unit* which was located on top of the 
spacecraft* were sun sensors* horizon scanners* and a coaaand 
antenna* The spacecraft spin ails was pointed at the earth* 
An advanced a tt It ude- cont rol system permitted the spacecraft's 
orientation to be controlled to within plus or sinus 1 deg In 
all three aies (pitch* roll* and yaw)* Eight eiperlaents were 
selected: (1) llab Infrared ronltorlng of the stratosphere 
I L IMS ) « (2) stratospheric eno nesopherlc sounder (SAMS)* (3) 
coastal-zone color scanner (CZCS)* (9) stratospheric aerosol 
measurement II (SAM ID* (5) earth radiation budget (ERB)* (6) 
scanning multichannel alcroweve radloaeter ( SMMR ) * (7) solar 
backscatter uv and total ozone mapping spectrometer 
(SBuv/TOMS)* and (8) t emperature-hualdlt y Infrared radiometer 
(THIR)* These sensors were caoable of observing several 
saraaeters at and below the mesospheric levels* More details 
can be found In "The Nlabus 7 Users' Guide” (TRF B3009S)* 
available froa NSSOC* 


INVESTIGATION NAME- SCANNING MULTISFECTRAL MICROWAVE 
RAO IOMETER (SMMR) 


NSSOC ID- 78-09BA-08 


PERSONNEL 


INVESTIGATIVE PROGRAM 
CODE EC/CO-OP* APPLICATIONS 

INVESTIGATION DISCIPLINED) 
METEOROLOGY 
OCEANOGRAPHY 


TL 


P* 

GLOERSEN 

NASA-GSFC 

TM 


R.O* 

RAMSCIR 

SURVEILLANCE SAT PROJ 

TM 


0 • H * 

STAELIN 

MASS INST OF TECH 

TM 


W.J. 

CAMPBELL 

US GEOLOGICAL SURVEY 

TM 


D.B* 

ROSS 

NOAA-ERL 

TM 


P* 

GUOMANSEN 

TECH U OF DENMARK 

TM 


F.T. 

BAR AT * 

nasa-jpl 

TM 


T.T. 

WlLHElT* JR* 

NASA-GSFC 

TM 


J*C* 

ALISH0USE 

NOAA -NESDIS 

TM 


0 • J • 

CAVALIER! 

NASA-GSFC 

TM 


A* 

CHANG 

NASA-3S*C 

TM 


O.M. 

JOHANNESSEN 

US NAVAL POST GRAD SCH 

TM 


K* 

KATSAROS 

U OF WASHINGTON 

TM 


K* 

KUNZI 

U OP BERNE 

TM 


E. 

LANGHAM 

RADARSAT PROJ OFFICE 

TM 


E.P.L 

•WINDSOR 

BRITISH AIR CORP* LTO 

BRIEF 

DESCRIPTION 



The prlaery purpose of the Scanning Multichannel 
Microwave Radiometer (SMMR) was to obtain sea surface 
temperature and near-surface winds under all-weather conditions 
for developing and testing global ocean circulation models and 
other aspects of ocean dynamics* winds* water vapor* 
liquid-water content* mean cloud droplet size* rainfall rate 
and sea Ice parameters were also determined* Microwave 
brightness temperatures were observed with a 10-channel 
( f 1ve-f requenc y dual polarized) scanning radiometer operating 
at frequencies of 37* 21* IB* 10.69* and 6*6 Ghz* Sis 
Olcke-type radiometers were utilized* Those operating at the 
four longest wavelengths measured alternate polarizations 
during successive scans of the antennal the others operated 
continuously for each pol ar Izat Ion. The antenna was a 
parabolic reflector offset froa the nadir by 92 deg* Motion of 
the antenna reflector provided observations froa within a 
conical voluae along the ground track of the spacecraft* The 
same Instrument was flown on SEASAT 1* For a complete 
description* see Section 8 In "The Nimbus 7 users' Guide” (TRF 
630099)* available from NSSOC* 


NIMBUS 7* HEATH- 


INVESTIGATION name- SOLAR BACKSCATTER ULTRAVIOLET/TOTAL 

OZONE MAPPING SPECTROMETER (SBUV/TOMS) 


NSSDC ID- 78-098A- 09 


PERSONNEL 


tl 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 

TM 


D*F* 
C.L. 
A.D* 
A* J* 
A.E.S, 
0*M* 
W*L • 
A*J* 

P *K • 

A • J • 

V *G* 

K *F * 

R* 

H*W* 


HEATH 

mateer 

BELMONT 

MILLER 

GREEN 

CUNNOLO 

IMHOF 

KRUEGER 

BHARTIA 

FLEIG 

KAVEESHWAR 

KLENK 

MCPETERS 

PARR 


INVESTIGATIVE PR03RAM 

COOE EC/CO-OP. APPLICATIONS 

INVESTIGATION DISCIPLINE (S) 
METEOROLhSY 

UPPER ATMOSPHERE RESEARCH 


NA SA-3S* C 

ENVIRONMENT CANADA 
CONTROL OATA CORP 
NOAA-NMC 
U OF FLORIDA 
GEORGIA INST OF TECH 
LOCKHEED PALO ALTO 
NASA-3SFC 

SYST t APPL SCI CORP 
NASA-GSFC 

SYST ( APPL SCI CORP 
SYST t APPL SCI CORP 
NASA-GSFC 

SYST ( APPL SCI CORP 


BRIEF DESCRIPTION 

The objectives of the Solar Backscatter Ultraviolet and 
Total Ozone Mapping Spectrometer (SBUV/TOMS) were to determine 
the vertical dlstrloutlon of ozone* map the total ozone 
content* and aonltor the Incident solar ultraviolet (UV) 
Irradlance and ultraviolet radiation back scat tered froa the 
earth* The SBUV consisted of a double Ebert-Fastle 
spectrometer and a filter photometer similar to 8UV on Nimbus 
9* The SBUV spectrometer measured solar UV backseat ter ed by 
the earth's atmosphere at 12 wavelengths between 0*25 and 0*39 
micrometer* with a spectral bandpass of .001 micrometer* The 
Instrument field of view (FOV) of 0*20 rad was directed at 
nadir* Both channels also viewed the sun for calibration 
through the use of a diffuser plate deployed near the 
terminator* The contribution functions for the eight shortest 
wavelengths were centered at levels ranging from 55 to 28 km 
and were used to Infer the vertical ozone profile* The four 
longest wavelengths had contribution functions In the 
troposphere which were used to compute the total ozone amount* 
The SBUV spectrometer had a second mode of operation that 
allowed a continuous spectral scan from 0*16 to 0*9 micrometer 
for detailed esaolnatlon of the eitraterrestrlal solar spectrum 
and Its temporal variations. A parallel photometer channel at 
0*393 micrometer measured the reflectivity of the atmosphere's 
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loner boundary In the came 0.21-rad fov. The TOMS wet a single 
Ebert-Factle spectrometer with a fixed grating and an array of 
exit slits. The TOMS step-scanned acroaa tha oroltal track 51 
deg froa the nadir In 3-dag atapa with an FOV of approi laataty 
0*052 rad* At aach acan position* tha earth radlanca was 
aonltored at ala wavelengths between 0*31 and 0*30 alcrooetar 
13125 and 3000 A) to Infer tha total oxona aaount* Tha 
•Ignal-to-nolae ratio of tho SBuv «aa greater than 5*C3* Tha 
TOMS algnal-to-nolca ratio was greater than l*CS* For a aora 
detailed description* aaa Section 7 In "The Nlabus 7 Users' 
Guide" (TRF 0300*5)* available froa NSSOC* 

NIMBUS 7* MOV I S---- ....................... 

INVEST IS AT ION NAME- COASTAL 70NC COLOR SCANNER (CZCS) 

NSSOC 10- 7O-O90A-O3 INVESTIGATIVE PROGRAM 

CODE EE APPLICATIONS 

INVESTIGATION OISCIPLINECS) 
OCEANOGRAPHY 
EARTH RESOURCES SURVEY 


PERSONNEL 



tl 


W*A* 

HOVIS 

N0AA-NESD1S 

TM 


c.s. 

YENTSCH 

BIGELOW LAB OCEAN SCI 

TM 


0. 

CLARK 

NOAA-NESOIS 

TM 


J* R* 

A PEL 

applieo physics lab 

TM 


s.z. 

EL-SAYED 

TEXAS A»M 

TM 


H .0 . 

GORDON 

N0AA-PMEL 

TM 


R.C* 

URIGLEY 

NASA-ARC 

TM 


F.P. 

ANDERSON 

NATL RES INST OCCANOL 

TM 


la 

AUSTIN 

SCRIPPS INST OCEANOGR 

TM 


E* 

BAKER 

NOAA-PMEL 

TM 


J* 

MUELLER 

US NAVAL MOST grad sch 

TM 


B* 

STURM 

EUROPE JCR 


aaparate aubaaaeabllaa to oerfora the required eolar* 

earth- flux (aide angle)* and acannad earth radiance (narrow 
angle) oaaauraaent a* The ayateoe uaad optical flltera for 
apectral dlacrlalnat Iona* aa aall aa uncooled therapl 

detector*, tharaoplla detector* In the color and 
f 1 aad-aarth-f lu* channela* and oyroelactrlc detector* In the 
ccannlng channela* The 10 color channela viewed In front of 
the obaervatory In the k-v plane* The color channela obtained 
uaable aolar data only during a period of about 3 eln In each 
orbit ahen the aoacecraft aaa over the Antarctic region* Their 
full reaponae field of view (FOV) aaa 0*10 rad* The aolar 
channel aubaaaeably aaa pivoted plua or elnua 0*35 rad In the 
M-Y plane to coepenaate for aun-angle deviation when reaulred* 
The four eerth-flua channela were mounted ao that they could 
centlnuoualy view the total earth dick* ano they aere 
contlnuoualy aaapled at a rate of four tlaea per aecond. 
Oeaodulator output algnala aere Integrated for oerloda of at 
leaat 3*0 a* There were eight narrow FOV channela (four 
ahortaave and four longwave) mounted In the ccannlng head* The 
head aaa gimps l-aounted In the radiometer unit mein frame* The 
FOva of the teleacooea aere aaymmetrlc (1*1 by 09*% mraa) and 
thoae of the ahortaave and longwave channela were coincident* 
The 09*s mrad FOV* of the four poire of channela aere not 
contlguoua* but covered only alternate 89** mrad angular 
Intervale along the horlxon. For a more detailed deacrlptlon* 
aee Section 3 In "The Mooua T users' Guide" (TRF R300S5)* 
available from NSSOC* The narrow-view ecanner failed In June 
1900* 

....... NIMBUS 7* MCCORMICK——— — - 

INVEST! GAT I ON NAME- STRATOSPHERIC AEROSOL MEA SURl"ENT-I I 
(SAM-11 ) 

NSSOC 10- 70- 098 A- 06 INVESTIGATIVE PROGRAM 

COOC EE* APPLICATIONS 


BRIEF DESCRIPTION 

The Coaatal Zone Color Scanner Experiment ( CZCS) wee 
dealgned to mao chlorophyll concentrat 1 on In water* aedlment 
distribution* gelbetoffe concentrat Iona aa a salinity 
Indicator* and temperature of coastal waters and ocean 
currents* Reflected solar rnergy was measured In si ■ channels 
to sense color caused by absorption due to chlorophyll* 
sediments* and gelbstoffe In coaatal waters* Spectral bands at 
0*RR3 and 0*670 micrometers centered on the most Intensa 
absorption bands of chlorophyll* while the band at 0*550 
micrometers centered on the "hinge point*" the wavelength of 
minimum absorption. Ratios of measured energies In these 

channels were shown to closely parallel surface chlorophyll 
concentrat Ions* Data from the scanning radiometer were 

processed* with algorithms developed from the field experiment 
data* to produce maps of chlorophyll absorption. The 
temperatures of coastal waters and ocean currents were measured 
In a spectral band centered at 11*5 micrometers. Obsarvatlons 
were made also In two other spectral bands* 0.520 micrometers 
for chlorophyll correlation and 0.750 micrometers for surface 
vegetation. To avoid sun glint* the scanner mirror was tilted 
about the sensur pitch axis on command so that the line of 
sight of the sensor was moved In 2-deg Increments up to 20 deg 
with resoect to the nadir* The scan width was 1556 km centered 
on nadir and the ground resolution was 0.025 km at nadir. For 
a more detailed description* see Section 2 In "The Nimbus 7 
Users' Guide" (TRF B300R5)* available froa NSSOC* Oats are 
archived at SOSO* Since ald-lNSS* the Instrument experienced 
occasional start-uo problems. 

....... NIMBUS 7* KYLE — —————— ——————— — —— 

INVESTIGATION NAME- EARTH RAOI AT ION BUDGET (ERB) 

NSSOC ID- 7B-098A-0 7 INVESTIGATIVE PROGRAM 

COOE EE* APPLICATIONS 

INVESTIGATION 01 SC I PL I NE ( S ) 

METEOROLOGY 

atmospheric PHYSICS 


•ERSONNEL 



TL 


H* L* 

KYLE 

NASA-GSFC 

TL 


H. 

JACOBOUITZ(FORMER) 

NO AA-NESD1 S 

TM 


T ®H* 

V0N0ERHAAR 

COLORADO STATE U 

TM 


F • 6 • 

HOUSE 

DREXEL U 

TM 


Rata 

COULSON 

U OF CALIF* DAVIS 

TM 


J.R. 

HICKEY 

EPPLEY LAB* INC 

TM 


L.L. 

STOWE 

NOAA-NESDIS 

TM 


A.P. 

INGERSOLL 

CALIF INST OF TECH 

TM 


G* L* 

SMITH 

nasa-larc 

TM 


A* 

ARK ING 

NASA-GSFC 

TM 


6* 

CAMPBELL 

C0L0RA00 STATE U 

TM 


R* 

MASCHHOFF 

GULT0N INDUSTRIES* INC 


BRIEF DESCRIPTION 

The objective of the Earth Radiation Budget (ERB) 
experiment* a continuation of Nimbus 6 ERB* was to determine* 
over a period of a year* the earth radiation budget on both 
synoptic ana planetary scales by simultaneous measurements of 
Incoming solar radiation and outgoing earth-reflected 
(shortwave) and emitted (longwave) radiation. Both (1) fixed 
wide-angle sampling of terrestrial fluxes at the satellite 
altitude and (2) scanned narrow-angle sampling of the radiance 
components* which were dependent on angle* were used to 
determine outgoing radiation (reflected and emitted)* The ERB 
subsystem consisted of a 22-channel radiometer containing 


INVESTIGATION DISCIPL INC (S ) 
UPPER ATMOSPHERE RESEARCH 
METEOROLOGY 

atmosphcric PHYSICS 


PERSONNEL 



TL - P . P • 

MCCORMICK 

NASA-l ARC 

TM - T.J. 

PEPIN 

U OF WYOMING 

TM - G.W. 

GRAMS 

GEORGIA INST OF TECH 

TM - B.M. 

HERMAN 

U 0* ARIZONA 

TM - P.B. 

RUSSELL 

NASA-ARC 


BRIEF DESCRIPTION 

The objective of the Stratospheric Aerosol Measurement 
(SAM II) experiment was to provide vertical distribution of 
stratospher 1c aerosols In the polar regions of both 

hemispheres* When no c louos were present In the Instantaneous 

field of view ( IF ov ) • the tropospheric aerosols could also be 
mapped* The Instrument* basically a sun photometer* measured 
the extinction of solar radiation at 1 *0-m lerometer wavelength 
during spacecraft sunrise and sunset. The photometer viewed a 
portion of the solar disk with a 0*lS5-mrad 1F0V and a sampling 
rate of 50 samples per second* As the spacecraft first viewed 
the sunrise* the photometer-point Ing axis was depressed 

approx Imately 0.52 rad with respect to the spacecraft 
horlxontal. The photometer continued looking at the sun until 
Its depression angle was on the order of 0*aa rad 

(approximately 1*R min observing time)* Before sunset* the 

photometer head rotated 3*la rao In axlmuth and viewed the sun 

from a depression of approximately 0*RR to 0.52 rad as the 
spacecraft orbited to the dark side of the earth. The 
extinction measurements were Inverted for the number density 
times the aerosol scattering cross section by using the 
Lambvrt-Beer Law and assuming the atmosphere to be composed of 
layei** To determine the stratospher 1c aerosol optical 
properties* ground-truth and In situ bal loon-hor ne aerosol 
measurements were also made. For mo,-e detailed Information* 
see Section 5 In "The Nimbus 7 Users' Guide" (TRF B300A5)* 
available from NSSOC. 

....... NIMBUS 7, STOWS— • ——————————————— 

INVESTIGATION NAME- TEMPERATURE /MUMIDI TY INFRARED RADIOMETER 
(THIR) 

NSSOC ID- 70-090 A- 10 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISC IPLINE (S ) 
METEOROLOGY 

PERSONNEL 


PI 

- L.L* 

STOWE 

NO AA -Nf SO 1 S 



01 

- L.J. 

ALLISON(RETIREO) 

NA SA-GSFC 



01 

— P . H . 

hwANG 

NASA-GSFC 



01 

- K.F. 

FLENK 

SYST t A»»L 

SCI 

C0RP 

01 

— P *K • 

SMART I A 

SYST i APPI 

SCI 

C0RP 


BRIEF DESCRIPTION 

The Nimbus 7 Temperature-Humldlt y Infrared Radiometer 
(THIR) detected emitted thermal radiation In both the 10.5- to 
12*5*m1crooeter region ( 1 R window) and the 6*5- to 
7 *0-m1erometer region (water vapor). The window channel 
provided an Image of the cloud cover and temperatures of the 
cloud tops* land* and ocean surfaces* The other channel 
provided Information on the moisture and cirrus cloud content 
of the upper troposphere and s trat osphere* and the location of 


6A 


Jet itrtiai »no frontal systems. T h* ground resolution at 
nadir mob 4.7 u lor the window channel and 20 km for the watar 
vapor channel. Oata fro* these two channels vara utad 
orfmarlly to auooort other tooMit 1 catad meteorological 
esperlment* onboard Nimbus 7. The Instrument waa a non-laaglng 
radloaatar conalatlng of a 12.7-cm Cattagraln system and 
acannlng mirror common to both channels# a seam splitter# 
fUtara« and two germanium- Immersed thermistor bolometers* 
Incowing radiant energy waa collacted by a fiat scanning atrror 
Inclined at *5 dag tr the optical exit* Tha alrror rotated 
through 300 dag at *8 row and acanned In a olan* nomal to tha 
apacacraft velocity. Tha energy than waa focuaed on a dlchrolc 
baaw aplltter which divided the energy apectrally and 
spatially. Th* two channala of thla aanaor tranafomad tha 
received radiation Into electric outputs (voltages)# which ware 
digitized and recorded on wagnetlc tape for subsequent playback 
to a ground acgulaltlon station. For a wore cowplata 
Information on Inctruwent ano data oroducts# aee Section 9 In 
•Tha Nimbus 7 uaara* Guide* < trf 8300*5) and the "Nimbus 7 
Te«perature*^uw1d1ty Infrared Padloweter (THIN) Oata user 1 * 
Guide” (TRF 930401 ) • both available free NSSD:. Except for 
data being dlgltlted on ooard# the Nlwbua 7 Thin waa of the 
same dealgn anq operation aa the Thin flown on Nlwbua a * 5» and 
4 * 

NI«bU£ 7* TAYLOR— ———————— 

INVESTIGATION NAME- STRATOSPHERIC ANO MESOSPHERIC SOUNOER 
( SANS) 

NSSOC 10- 7 8- 098A-02 I NVEST IGAT iVl PROGRAM 

CODE EE/CO-OP. APPLICATIONS 


initial orbit parameters 
ORBIT TYPE- GEOCENTRIC 
ORBIT PER 100- 101.5 NIK 

PER1APSIS- 833. <M ALT 

PERSONNEL 

NG • R • J. ARNOLO 

PM • G.W. longanecner 


EPOCH DATE- 04/28/79 
INCLINATION- 98.7 OCG 
AP0APS1S- 833. NM Alt 


NASA HEAOOUARTERS 

nasa-gsfc 


BRIEF DESCRIPTION 

NO AA 4 waa an operational wetaorol ogl cal oatelllte for 
uaa In the National Operational Envl ronwantal Satellite System 
INOESS) ano for the aupport of the Global Atwoapherlc Research 
Prograw ( G ARP) during 1978-8*. Tha aatalllte dealgn provided 
an econowl cal and atabla aun-a ynchronoua platfora for advanced 
operational Inatruwanta to weaeure the earth's atwoaphert, it* 
aurfaca and cloud covert and t*-e near-apace envlronwent. 
Prlaary aanaora Included an advanced vary high revolution 
radloweter (AVHRR) and a TIROS operational verticil Bounder 
(TOVS). Secondary eiperlwenta conalated of a apace envlronwent 
aonltor (SEN) and • data collection ano platfora location 
ayatea (0CPLS). The aatalllte waa baaed upon the Block 53 
apacacraft bua developed for the U.S. Air Force# and It waa 
capable of Maintaining an earth-point Inq accuracy of better 
than plua or alnua 0.1 deg with a action rate of leaa than 
0.035 deg/a. In early 19IN« only one to two N0AA 4 paaaea were 
taken per day due to prlorltlea for NOAA 7 and 8 data. 
However# when NOAA 8 failed In late June 198A# NOAA m waa 
returned to full operational atatua to continue to provide 
wornlng orbit operat lonal data. 

....... NOAA 4# LEINBACH— —————— — ———————— 


INVESTIGATION 01 SC IPl I NE t S) 
METEOROLOGY 

UPPER ATMOSPHERE RESEARCH 


PERSONNEL 


PI 


F.W. 

TAYLOR 

OXFORD 

U 

01 


G.0. 

PESWETT 

OXFORD 

U 

01 


C.O. 

RODGERS 

0 XF0R0 

U 

01 


E. J. 

WILLIAMSON 

OXF0R0 

U 

01 


J . J. 

BARNETT 

0XF0R0 

U 

01 


M. 

CORNET 

OXFORD 

U 

01 


R . L . 

JONES 

0XF0R0 

J 

01 


J.G# 

WHITNEY 

OXFORD 

U 

BRIEF 

DESCRIPTION 




The objective of the St ratoaoher 1c ano Htaoaoherlc 
Sounder (SAMS) waa to obaerve ewlaalon Iron the llwb of the 
atmosphere through various prea*ure-«ooulstor radlooeters In 
order to determine temperature and vertical concent rat Iona of 
H20# N20# Cm*, CO# and NO In the stratosoh*re anq oesosohere. 
Meesureaentt of conal wind In this region were attempted by 
observing the Coppler shift of atwoapherlc ewtselon lines. 
Radiation fro* the l(«b of the atmosphere was Incident on a 
telescope of 15-e* aperture. In front of the ? leacope# a 
plane mirror scanned the llwb# viewed space for calibration# 
and viewed the atmosphere obliquely to obtain vertical 
profiles. Three adjacent fields of view# each 28 by 2.8 arad 
( corresponding to 100 km by 10 ka at the limb)# focused onto a 
field-splitting mirror which directed radiation to sis 
detectors. The remaining division Into channels was 
accomplished through dlchrolc beam splitters. There were seven 
pressure eodulator cells (PMC)# two containing C02# the 
remainder N20# NO# Cm* # CO# h 20. Pressure In the cells could 
be varied on command by changing the temoerature of a small 
container of molecular sieve material attached to each PMC. 
The aoectral parameters for the H20 channel were 2.7 
micrometers ano 25 to 100 micrometers. All other channels lay 
within the range *.l to 15 micrometers, within the teleacnoe# 
a chopper operating at 250 hi allowed measurement of two 
separate signals from all detectors# one at 250 Hi ano one at 
the PMC freouercy. Comparison of these signals permitted 
eliminating the emission frow Interfering gases within a 
particular spectral Interval. In front of the chopper# a small 
black body at known temperature could be Introduced for 
calibration. Accurate measurement of the atmoaoherlc pressure 
at the level being viewed waa obtained from the two signals 
frow one C02 channel. For a wore detailed description, see 
Section 5 In "The Nimbus 7 users' Guide* (TRF B300*5)« 
available frow NSSOC. 

•••••••••••••. NOAA 4... ••••••••••••••••••••••••• 


SPACECRAFT COMMON NAME- NOAA 4 
ALTERNATE NAMES- NOAA-A# 11*14 

NSSOC 10- 79 - 05 7 A 

LAUNCH 0ATE- 04/27/79 WEIGHT- 588.9 «G 

LAUNCH SITE- VANOENBERG AFB# UNITED STATES 
LAUNCH VEHICLE- ATLAS F 

SPONSORING COUNTRY/AGENCY 
UNITED STATES 


INVESTIGATION NAME- S*ACE ENVIRONMENT MONITOR (SEM) 

NSSOC ID- 79-057 A- 0* INVESTIGATIVE PROGRAM 

COOE EE/OPER. ENVIRON. MONITORIN 

INVESTIGATION 01 SCIPL INE ( S ) 
PARTICLES AND FIELDS 


PERSONNEL 



PI - H. 

LEINBACH 

NOAA-fRL 

PI - H.H. 

SAUER 

NOAA-ERL 

PI - O.S. 

EVANS 

NOAA- ERL 


BRIEF DESCRIPTION 

The Space Env Ironaental Monitor (SEM) was an estenalon of 
the solar proton monitoring esperlment flown on the 1T0S 
spacecraft aeries. The object was to measure proton flus# 
electron flus density# and enerqy spectrum In the upper 
atmosphere. The esperlment package consisted of three detector 
Systems and a data processing unit. The medium energy proton 
and electron detector (M£PE r * measured protons In five energy 
ranges from 30 keV to >2 *eVl electrons above 30# 100# and 
300 kevl protons and elections ( 1 nsepar ab le) above 4 MeVi and 
omnl-dlrect lonal protons above 14# 34# and 80 MeV. The 

high-energy proton alpha telescope (HEPAT)# which had a *R-deg 
viewing cone# viewed In the anti-earth direction and measured 
protons In four energy ranges above 370 MeV and alpha particles 
In two energy ranges above 850 MeV/nucleon. The total energy 
detector (TED) measured electrons and protons between 300 eV 
and 20 kev. 

....... NOAA 4# NESC IS STAFF— ————————— 

INVESTIGATION NAME- ADVANCED VERY HIGH RESOLUTION RADIOMETER 
(AVHRR) 


NSSOC 10- 

79-057 A-01 

INVESTIGATIVE PROGRAM 
CODE EE/OPERATIONAL wEAThER 0BS 



INVESTIGATION 01 SC IPL INC (S ) 
METEOROLOGY 

PERSONNEL 
PI • 

NES01S STAFF 

NOAA-NESDIS 


BRIEF DESCRIPTION 

The NCAA 4 Advanced Very High Resolution Radiometer 
(AVHRR) was a four-channel scanning radiometer capable of 
providing global daytime ano nighttime sea-surface temperature 
and Information about Ice# snow# and clouds. These data were 
obtained on a dally basis for use In weather analysis and 
forecasting. The mul t Ispectral radiometer operated In the 
scanning mode and measured emitted and reflected radiation In 
the following spectral Intervals: channel 1 (visible)# 0.55 to 
0.9 micrometer! channel 2 (near IR)# 0.725 micrometer to 
detector cutoff around 1.1 micrometers! channel 3 ( 2R window)# 
3.55 to 3.93 micrometers! and channel * (IR window)# 10.5 to 
11.5 micrometers. All four channels had a spatial resolution 
of 1.1 km# and the two Ih-wlndow channels had a thermal 
resolution of 0.12 deg * at 300 deg 8. The AVHRR was caoable 
ot operating In both real-time or recorded modes. Real-time or 
direct readout data were transmitted to ground stations both at 
low ( *- km) resolution via automatic picture transmission (APT) 
and at high (l-km) resolution via h 1 gh- resolut 1 on picture 
transmission (hrpt). Oata recorded on board were available for 
processing In the NOAA central computer facility. They 
Included global area coverage ( GAC ) data# with a resolution of 
* km# and local area coverage (LAC)# that contained data from 
selected port Ions of each orbit with a 1-ka resolution. 
Identical esperlments were flown on other spacecraft In the 
T I R0S-N/N0AA series. 
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NOAA-NESS 




NO AA 4* NESDIS ST AFP ■ 


INVEST IGAT ION KANE- TIROS OPERATIONAL VERTICAL SOUNDER 
I TOVS) 


NSSDC ID- 79-057A-02 


INVESTIGATIVE PROGRAM 

CODE EC/OPERATIONAL WEATHER OBS 


INVESTIGATION DI SC 1PL 1 NE I Si 
reteorologt 


PCRSONNCL 
PI - 


NESOIS STAFF 


NOAA-NESD1S 


BRIEF DESCRIPTION 

The TIROS Operational vertical Sounorr (TOVS) consisted 
of thrff Instruments: the h Igh- resolut Ion Infrartd radiation 
lojnofr modification 2 (HIRS/2)* the s 1 r atosoher 1 c toundlng 
unit (SSU)* and the microwave sounding unit (MSU)* All three 
Instruments aara designee to determine radiances needed to 
calculoto tfAiaratura ana humidity oroflles of the eteosphere 
fro-" t ho surface to the stratosphere < aoor oxlaatel y 1 obi* The 
hIRS/ 2 1nstru»«nt had 20 channels In tho following spectral 
Intervals: channols 1 through 5 • tho 13-alcromet er CO 2 bands 
((3.0* 10*7* 1A*3* 1R.2* and 1R.0 micrometers) I channols 4 and 
T * tho 13*7- and 13.*-m1crometer C02/H20 bands! channel 0« tho 
1 l»l*d1cro«otor ulncioo roglonl channel 9* tho 9* 7-micrometer 
oione band) channel* 10* 11* ond 12a tho 4-mtcrometer water 
vapor bands (6.3* 7.3# and 4*7 alcrooet ors 1 1 channels 13 and 
1 A a the R .3 7- an d R.32-m1cro*eter *20 bands! channels 15 and 
14* the R.R4- and A.AO-alcroootor C02/N20 bands! channel 17* 
the • .2 A-elcr owet or CO 2 band! channels 11 and lba the R*0- and 
3.7-mlcrometer window bands! and channel 20a the 
0. 70-e ic roeeter visible region. The SSu Instrument was 
provided or the British Meteorological Office. It was similar 
to the pr essur e-wo dul ated radiometer (Pmri flown on Nlmous 4. 
The SSu operated at three 13.0-*lcrooeter channels using 
selective absorption* passing the Incoming radiation through 
three oressu' .‘-modulated cells containing CD2. The RSu 
Instrument was similar to the acannlng wlcrowave spectroMeter 
(SCAMS) flown on Nlapus 4. The MSu had one channel In the 
S0.31 -G* i window region and three channels In the 35-GH* oargen 
band (53.73* 5A.b4. and 37.b3 GHy ) to obtain temperature 
profiles which were free of cloud Inter f erence. The HIRS/2 had 
a field of view (FOV) 30 la In dleaeter at nadir* whereas the 
RSu nad a fov of 110 km In diameter. The hIRS/ 2 saopled 54 
FOVs In each scan line about 2250 km wide* and the msu sailed 
11 F O.’s along the swath with the sa*e width. Each SSu scan 
line had B c OVs with a width of 1500 km. This eaperlaent was 
also flown on other T IROS-N/ND AA series spacecraft. For a more 
detailed description* see w. L. Smith, "The TIROS-N operational 
vertical sounder*" Bull. Aai. Meteorol. Soc* v. 40* pp. 
1177-1187* lb7b. Archival data are available froo the 
Satellite Data Services Olvlslon* National Climatic Center* 
NO AA * Washington* O.C. 


NCAA 4* NESOIS STAFF- 


INVESTIGATION NAME- DATA COLLECTION ANO PLATFORM LOCATION 
SYSTEM IDCLS) 


NSSOC 10- 7b-05 7A-0 3 


INVESTIGATIVE PROGRAM 

COOE EE/OPERATIONAL WEAThCR OBS 


INVESTIGATION DISCIPLINE! S) 
METEOROLOGY 


PERSONNEL 
PI - 


NESOIS STAFF 


NO AA-NE SO I S 


BRIEF DESCRIPTION 

Tne Oats Collection and Platforw Location System OCPlS) 
on NO AA a* also known as ARGOS, was designed and built In 
France to eeet the neteoro logical data needs of the united 
States and to support the Global Atmospheric Research Progra* 
(GARP). The system received low-out y-cycle transmissions of 
meteorol og leal observations froo f ree-f loot Ing balloons* ocean 
buoys* other satellites* ana flsed ground-based sensor 
olatforas distributed around the globe. These observations 
were organised on board the spacecraft and retransmitted when 
thy spacecraft cane within range of a coa*ano and data 
acquisition (CDS) station. For free-moving balloons* the 
Doppler frequency shift of tne transmitted signal was observed 
to calculate the location of the balloons. The DCLS was 
especteo* for a moving sensor platform* to have a location 
accuracy of 3 to 5 km ms* and a velocity accuracy of 1 to 1.4 
m/s. This system had the cepeolUty of acquiring data from uo 
to R 00 0 platforms per day. Identical experiments were flown on 
other spacecraft In the TIR05-N/N0AA series. Processing and 
d 1 sse* Inst Ion of data were handled by CNES In Toulouse* France. 


SPACECRAFT COMMON NAME- NO AA 1 
ALTERNATE NAMES- NOAA-C* 12553 


NSSDC ID- 81-039A 
LAUNCH DATE- 04/23/81 

LAUNCH SITE- VANDENBERG APB * UN1TE0 STATES 
LAUNCH VEHICLE- ATLAS P 

SPONSORING COUNTRY /AGENCY 

UNI TEO STATES NOAA-Nf SS 


WEIGHT- 388.9 MG 


INITIAL r RB I T PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PER 100- 102. m|n 

PER I APSIS- 8*5 • KM ALT 

PEAS0NNEL 

MG • R.J. ARNOLD 
PM - G.N. LONGANECKEP 
PS - J. SUSSRIND 


EPOCH DATE- 04/2A/B 1 
INCLINATION- 1M OES 
AP0APSIS- 843. NM ALT 


NASA HEADQUARTERS 

NASA-GSFC 

NASA-GSFC 


BRIEF DESCRIPTION 

NO AA 7 was an operational meteor ol oqlcal satellite for 
use In the National Operational Environmental Satellite System 
INOESS) and far the support of the Globsl Atmospheric Research 
Pragram (GARP) during 1N7R-AS . The satellite design pravlded 
an economical and stable sun-synchronous platform for advanced 
operational Instruments to measure the earth's atmosphere* Its 
surface ana cloud cover* and the near-soace environment* 
Primary sensors Included an advanced very high reselutlon 
radiometer (AvhRR) and a TIROS operational vertical sounder 
(TOVS). Secondary eaoerlmentc consisted of a space environment 
monitor (SEM) and a data collection and platform location 
system (OCPLS)* A cent amlnat Ion monitor was provided by USAF 
to assess contamination sources* levels* and effects for 
conslderat Ion on future spacecraft* The satellite was based 
upon »he Block 3D roeeecraft bus developed for the U*S. Air 
Force* and It was capable of maintaining an eart h-pol nt Ing 
accuracy of better than plus or minus 0.1 deg with a motion 
rate of less than 0.035 deg/s. For a more detailed 
description* see A. Schwalb* "The TIROS-N/NOAA A-G Satellite 
Series*" NOAA Tech. Mem. NESS 53* 1979. 


NOAA 7* LEINBACH- 


I NVCST IGAT I ON NAME- SPACE ENVIRONMENT MONITOR (SEM) 


:.SS0C ID- 81-059A-0R 


PERSONNEL 

PI - H. LEINBACH 
PI - h.h. SAUER 
PI - 0.5. EVANS 


INVESTIGATIVE PROGRAM 

COOE EC/0»ER. ENVIRON. MONITORIN 


INVESTIGATION DISCIPLINE (S) 
PARTICLES ANO FICL0S 


NOAA-ERL 
NOAA -ERL 
NOAA-ERL 


BRIEF DESCRIPTION 

The Space E nvlronmentel Monitor (SEM) eaperlaent was an 
eatenslon of the solar-proton monitoring experiment flown on 
the IT0S spacecraft series* The objective was to measure 
proton flua* electron flua density* and energy spectrum m the 
upper atmosphere* The eaperlaent package consisted of three 
detector systems and a data processing unit* The medium energy 
proton and electron detector (MEPEO) measured protons In five 
energy ranges from 30 keV to >2*3 MeVi electrons above 30* 100* 
and 300 keV! protons and electrons ( Inseparable ) above 4 “evi 
and omni-directional protons above 14* 34* and A0 "ev. The 
high-energy proton and alpha telescope (HEPATI* which had a 
AO-deg viewing cone* viewed In the anti-earth direction* and 
measured protons In four energy ranges above 370 MeV and alpha 
particles In two energy ranges above 850 MeV/nucleon. The 
total energy detector (TEO) measured electrons and protons 
between 300 ev and 20 keV* 


NCAA 7* NESDIS STAFF- 


INVESTIGATION NAME- ADVANCED VERY HIGH RESOLUTION RADIOMETER 
(AVHRR ) 


NSSDC ID- B1-039A-01 


INVESTIGATIVE RROGRAM 

COOE EE/ORER ATIDNAL WEATHER OBS 


INVESTIGATION OISCIPLINE(S) 

HCTCOAOID3Y 


PERSONNEL 
PI - 


NESOIS STAFF 


NO AA-NE S01S 


BRIEF DESCRIPTION 

The NOAA 7 Advanced Very nig* Resolution Radiometer 
(AVHRR) was a five-channel scanning radiometer capable of 
providing global daytime and nighttime uea-surface temperature 
ana Information about Ice* snow* and clouds* These data were 
obtained on a dally basis for use In weather analysis and 
forecasting. The mul t 1 spect r al radiometer operated In the 
scanning mode sno measured emitted an o reflected radiation In 
the following spectral Intervals! channel 1 (visible)* 0.53 to 
0*9 micrometer! channel 2 (near I R ) * 0.725 micrometer to 
detector cutoff around 1.1 micrometers! channel 3 (1R window)* 
3*55 tu 3*93 micrometers! channel A (1R window)* 10*5 to 11.5 
micrometers! and channel 3 (I* window)* 11*3 to 12*3 
micrometers. All five channels had a spatial resolution of 1*1 
km* and the three IR-wInoow channels had a thermal resolution 
of 0.12 deg * at 300 deg R* The AvhRR was capable of operating 






@ 


SPACECRAFT COMNO* NAME- NOAA • 
ALTERNATE NMfl- 1)92)« NOAA-C 


In both ruiMlM or recorded «oatt< Real-time if direct 
fiddiut diti atn transmitted to ground atstlonc both at loo 
!•-*•) resolution via automatic plcturr transmission (APT) and 
at high (1-km) roaolutlsn via high- resolut Ion picture 
tranaolaalon (HRPT)* Data recorded an baard aara avaUabia far 
protecting In tha NOAA cantral computer facility* Thar 
Includad global araa coverage (GAC) data# mtth a resolution of 
c ka« and local araa coverage (LAO* that contained data fraa 
aalactad portion* 0 f aach orbit with a l-ko raaalutlan* 
lomt leal experiments aara Hawn an athar apacacrpft in tha 
TI *0 S-N/NOAA aar lac. 


NttOC 10- 13-0224 

LAUNCH DATE- 03/20/83 HEIGHT- 1030. «8 

LAUNCH SlU- VANOCNOEA6 AM* UNITED STATES 
LAUNCH VEHICLE- ATLAS F 


....... NOA A 7* NES01S ST AM--— 

INVESTIGATION NAHC- TIROS OPERATIONAL VERTICAL SOUNDER 
< T0VS) 

NStOC 10- G1-099A -02 INVESTIGATIVE M06*AH 

CODE EE/OPCAATIONAL HEATHER OPS 

INVESTIGATION DISCIPLINE (S) 
METEOROLOGY 

PERSONNEL 

PI - NES0IS SIAM N3AA-NESDIS 


SPONSORING C0UNTRT/A0ENCT 

UNITE0 STATES NOAA-NESS 

UNITED STATES NASA-OSSA 


initial oriit parameters 

ORBIT TYPE- GEOCENTRIC 
ORIIT PER 100- 101.2 PIN 

PERIAPSIS- 00G* RP ALT 


EPOCH DATE- 03/24/03 
INCLINATION- 40*0 DEG 
APOAPSIS- 024* RN ALT 


PERSONNEL 
PG - J *R • 
PP - C.V* 
PS - J- 


gpeaves 

LONGANECKCR 

SUSSCN3 


NASA HEAOi 
NASA-GS/C 
NASA -GS r C 


ORICP DESCRIPTION 

Tha TIROS Operational Vertical Sounder (TOVS) consisted 
of three Instruaant s: the h Igh- racolut Ian Infrared radiation 

•aundar Modification 2 (hIRS/ 2)* the str atosoharlc sounding 

unit (SSul* and the alcroaave aaunjlng unit (HSU)* All throe 
Inatruaents aara designed to de'.armlnr radiances needed to 
calculate temperature and hjwldlty profiles of tit atmosphere 
fraa the surface to tha atratosphere (approafaately 1 ab)* Tha 
hIRS/ 2 Instruaant had 20 chamois In the falloalng spectral 
Intervale: channels 1 through 9 • tha 15-alcroaeter C02 bands 

(15*0* !••?* 19*5* is*2* and lk*0 micrometers) I channels G and 

T • the 13*7- and 1 3* s-mlcrometer C02/H20 bands! channel 0* tha 
11* 1-alcraaeter window region! channel 4* the 4* 7-al* raaeter 
oione band! channels 10* 11* and 12* the 6-micrometer water 

vapor bands (0*3* 7*3* and G*7 alcrometers )! channels 13 one 

is* the 9 * 97 - and m*92-o1crometer N20 bands! channels IS and 
1G* the 9.9G- and «*90-*1croaeter C02/N20 bands! channel 17* 
the A *2S-«1 croaetar C02 band! channels 10 and 14* the 9.0- and 
3*7-a1crometer window bands! and channel 20* the 

0*70-a1croaeter visible region. The SSu Instrument was 

provided or the British meteorological Office. It was similar 
to the pressure- nodulated radiometer (PHR) flown on Nlabus G* 
The SSu operated at three 19*0-a1crom«ter channels using 
selective absorption, passing the Incoming radiation through 
three oressura-modulat ad calls containing C02* The *SU 
Instrument was similar to the scanning microwave spectrometer 
(SCANS) flown on Nlabus G* The nsu had one channel In the 
90*31-G«x window region and three channels In the 99 -Gmi asrgen 
band (93*73* 90.46* and 97*99 &hi ) to obtain temperature 

profiles which were free of cloud Inter f erence* The hIRS/ 2 had 
a field of view (FOV) 30 ka In diameter at nadir* whereas the 
■SU had a *0V of 110 ko In diameter* The hIRS/ 2 sampled 9G 
f 0 v a In each scan line about 2290 ka wide* and the nsu sampled 
11 MVs along the swath with the same width. Caen SSU scan 
line had 0 FOvs with a width of 1000 ka* This esperlaent was 
also flown on other T I RGS-N/N3 AA series soscecraft* For a more 
detailed description* sea u* L* Smith* "The TIROS-N operational 
vertical sounder*" Bull* Am* Heteorol* Soc.* v* GO* pp« 
1177-1107* 1479* A-chlval data are available from the 

Satellite Oata Services Division* National CU*stic Cantor* 
NOAA* Washington* 0.C* 

------ NOAA 7* NESDIS STAFF 

INVESTIGATION NAPE- OATA COLLECTION AN0 PLATFORM LOCATION 
SYSTEM (0CLS) 

NSSDC 10- 01-094A -03 INVESTIGATIVE PROGRAM 

C00C EC/0PERATI0NAL WEATHER 00S 

INVESTIGATION DISCIPLINED) 
meteorology 
COMMUNICATIONS 


BRIEF DESCRIPTION 

NOAA o was a third-generation operational meteorological 
satellite far use In the National Environmental Satellite Data 
and Inforaatlan Service (NESDIS) of NDAA* ndaa 0 was the first 
spacecraft of the advanced TIROS-N ( ATN ) serlea* The satellite 
design provided an economical and stable sun-synchronous 
platfera far advanced operational Inatruaents to aeasure the 
earth's atmosphere* Its surface and cloud cover* and the 
near-space environment* Primary sensors Included an advanced 
very high resolution rsdlsaeter (AVHRR) and a TIROS operational 
vortical sounder (TOVS). Secondary esoerlaents consisted of a 
space environment monitor (SEP) and a data collection and 
platform location oyoteo (0CPLS)* A search and rescue 
satellite aided tracking (SARSAT) system was also Included on 
NOAA 0* The satellite was based upon the Block 90 spacecraft 
bus developed far the u.S* Air Farce* and It was capable of 
maintaining an earth-point Ing accuracy of better than plus or 
minus 0*1 deg with a motion rate of leas than 0*039 deg/s* 
Although designed far a 2-year life span* NOAA 0 experienced a 
premature failure In June IVOR. 

------- NOAA o* ie:nbach— - . 

INVESTIGATION NAME- SPACE ENVIRONMENT MONITOR (SfM) 


NSSDC ID- S3- 022 A- 0* 


PERSONNEL 

PI - H. LC1NBACM 
PI - h.m. SAUER 
PI - C.S* EVANS 

BRIEF DESCRIPTION 

The Space Environmental Monitor (SEP) eipertment waa an 
extension of the oolsr-preten monitoring eioerlment flown mn 
the IT0S spacecraft aeries* The objective was to measure proton 
flux* electron flux density* and energy spectrum In the upper 
atmosphere* The experiment package consisted of three detector 
systems and a data processing unit* The medium energy proton 
and electron detector (mepeO ) measured protons In five energy 
ranges from 30 kev to >2*9 MeV! electrons above 30* 100* and 
300 keVI protons and electrons ( Inteparab le> above 6 Mevt and 
emnl-dlrect tonal protons above 1G* 36* and R0 "ev. The 

high-energy proton and alpha telescope (HERAT)* which had a 
RO-deg viewing cane* viewed In the anti-earth direction, and 
measured protons In four energy ranges above 37C “ev and alpha 
particles In two energy ranges above 090 MeV/nucleon. The 
total energy detector (TEO) measured electrons and protons 
betmsen 300 eV ana 26 keV* 


INVESTIGATIVE PROGRAM 

CODE CC/OPER* ENVIRON. M0N1T0RIN 

INVESTIGATION 01 SC I PL 1 NE ( S) 

PART .CLES AND FIELDS 


NOAA-CRl 

N0AA-ERL 

NOAA-CRL 


PERSONNEL 

PI - NESDIS STAFF NOAA-NC SDIS 

BRIEF 0CSCR1PT10N 

The Date Collection and Platform Location System OCPLS) 
on NOAA 7* also known as ARGOS* was designed and built In 
France to meet the meteorological data needs ef the united 
States and to support the Global Atmospheric Research Program 
(GARP)* The system received low-duty-cycle transmissions of 
meteorological observations from f ree-f lost Ing balloons* ocean 
buoys* other satellites* ano fixed ground-based sensor 
platforms distributed around the globe* These observations 
were erganlxed on board the spacecraft and retransmitt ed whan 
the spacecraft came within range of a command an o data 
acoulsltlon ( C 0 a > station* For free-moving sensor platforms* 
the Doppler freouency shift of the transmitted signal was 
observed to calculate the location with a location accuracy of 
3 to 9 km rms* and a velocity accuracy of 1 to 1*6 m/s* This 
system had the capability of acoulrlng data from *s many as 
R000 platforms per day* Identical experiments were flown an 
other spacecraft In the TIROS-N/NOaa series* Processing and 
dlssemlnat Ion of oata were handled by CNIS In Toulouse* France 


....... NOAA 0* NE SO I S | TAF F — — — — — — — — — - — - — 

INVESTIGATION NAME- A0VANCE0 very HIGH RESOLUTION RA0I0METER 

(AVHRR) 

NSSDC 10- 03-022 A- 01 INVESTIGATIVE PROGRAM 

C00E EE/OPERATIONAL wEAThER OBS 

INVESTIGATION DISCIPLINE IS) 
METEOROLOGY 

PERSONNEL 

PI - NESDIS STAFF NOAA-VESDIS 

BRIEF DESCRIPTION 

The NOAA I Advanced Very High Resolution Radiometer 
(AVHRR) was a four-channel scanning rgdlsmetar capable of 
providing global dayt1m« #no nighttime sea surface temperatures 
and Information about tea* mow* and clouds* These data ware 
obtained an a dally basis far uae In weather analysis a no 
forecasting* Th« *ul 1 1 spec t r al radlomatcr operated In the 
scanning mode and measured emitted and reflected radiation In 
the foil awing spectral Intervale: channel 1 (visible)* 0*99 te 
0*9 micrometer! channel 2 (neer-ist* 0*729 micrometer to 


original page 
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detector cutoff around U1 elcromatart! (Itannfl I (I* mlndoa)# 
10*9 to 11*5 olcroot tor§l and channel a I IK mtndomt# 3.« to 
3.93 micrometer*. Kit four channels had a spatial rooolutlan 
of 1.1 and th* t me In mlnaom channel* had a theraal 

rooolutlan of C.12 oog * at 300 dag *• Th# AVMRR m at caaablo 
of oporattng tn both real-time or rocaraod mooes. Reel*t1a* or 
d tract readout data mart tranoatttad to ground atattem path at 
leu lt*kal r oaalut tan via autoaattc otctura trenooloaton « APT) . 
and at high tl*ta) resolution via h 1 g t- raaalut 1 or rtcture 
t rant* lotion (MRPT). Oata recorded on board uara available far 
pracat atng tn the NO* a central caaput or facility. Thar 
included global area coverage <6*0 oata (A-** resolution) and 
local area cevarage <L*C) data frea oalactad porttano of each 
orbit < 1 *fca resolution*. The oaae eopartaento are flevn on 
other spacecraft tn the T!ROS*h/hO»A aortas. 

no** i. Ntsoit stapp — 

INVESTIGATION NAME- TJOOS O’t'KTlONU VERTICAL SOwNJEA 
< TOVI I 

NSSDC 10- 03-O22A-O2 INVESTIGATIVE 

CODE EC/ OPE RAT IONAI wEATmCR OBS 

INVESTIGATION 01 SC 1*1. INE I S) 
METEOROLOGY 

personnel 

PI - NESOIS STAPP NOAt-NTSOIS 

B*ICP 0ESCPIPT10N 

The TIROS Operational vertical Sounder (TOVS) an NOAA-8 
consisted of three tnotruaenta: the htgh-reselut tan Infrared 
radiation sounder aedlftcattan 2 <mI*j/ 2># the otratespher tc 
sounding unit (SSUts and the mlcramave sounding unit <r$u)« 
*11 three tnotruaenta sere designed to deteralne radiances 
needed to calculate teoperature and humidity profiles of the 
ateosphere froa the surface to the stratosphere < appros laate lr 
2 •&). The MltS/2 Instruaent h.u 20 channels In the fellemlng 

spectral Intervals! channels l through 3# the 13-alcraeeter C02 
bands (13.0s lA.Tt l«.3t 19.2# and 1*.0 alcroaetersM channels 
A ano 7 « the 13.T- and l3.**mt*rom#ter C02/M20 banasl channel 
I# the 12* 1-elcroeeter elndeu rrglanl channel 9* the 

9. 7- el crgaeter a cane bang! channels 10s 11s and 12s the 

G*m1crometer eater vapor bands (12.33s 1.3s and A.7 

alcroaeters ) l channels 13 and is# the R.37- and ••52-mtcromet er 

N2C bands! channels 13 and 16s the *.*G- and *.*0-a1cromet er 

C02/N20 bands! channels 17# II and 19s the R.23-# *.0* and 

3.7- el croaetar mtndom bands! ana channel 20s the 0.7*mtero*etar 

visible region. Resolution far all channels mae I7.s k# at 
nadir. The nias/2 Instruaent provided data far calculations of 
temperature profiles froa the surface to 10 id* eater vapor 
content at three levels of the atmosphere# and total ecnne 
content. The second Instruaent# the SlU# ess provided by 
united Kingdom. It had three channels that ooerated at 13.0 
alcroaeters ulth three pressure* aedulat ed cells contslntng CO 2 
to accomplish selective bandpass filtration of the saapled 
radiance. The third Instruaent# the *SU# had feur channels 
operat Ing In the 30* to AO-Gh* oiygen oand (30.31# 33.73# 3*.9A 
and 37.93 6*i ) to obtain teoperature profiles ehlch eere free 

of cloud Interference. 

....... so** I# NESOIS STAPP— ————— — — 

INVESTIGATION NA«E- DAT* COLLECTION ANC PLATPOAP LOCATION 
SYSTEM (OCLS) 

NSSDC ID* 13*022**0 3 INVESTIGATIVE PP06**M 

COOE CE/dPEAATIONAL eE AT*EA nfiS 

INVESTIGATION 0! SC !H I N£ » S> 
meteoaologt 

PEASONNEL 

aj - NESOIS STAPP NOAA-NESOIS 

BA1EP 0CSCA2PT10N 

The Data Collection ang Platform Location Sratea OCPlS) 
on NO AA 8# else knomn as AAGOSs eas designed and built In 
Prance to meat the oetaorelegtcal data needs of the united 
States and to support the Glopal Atmospheric Research Program 
(GAAP). The sratam received loe-dut »-cr cla trana alas long of 
meteorological observations from f ree-f loot Ing balloons# eresn 
ouort# other satellltets and flsed ground-based senoar 
platform* distributed sround the globe. These observations 
•ere organised on board the spacecraft ano retr#n*m1 t t ed ehtn 
the space. raft came In range of a cooesnd and oata acquisition 
( CD* > station. r 0 r free-moving balloons# t h# Doppler freouencr 
ahlft of the transmitted algnel eat ooaervtd to calculate the 
location of the balloons. The OCLS eas cspected# for a moving 
sensor platfore# to have a location eccurecr of i to I k« r«s# 
and a velocltr accuracy I to l.t •/ s. This system had the 
capability of acaulrtng oata fro* as many as 2000 oletfor*t oar 
day. The same espertments eere flaen on other spacecraft In 
the T IA0S-N/N0AA series. Processing and dtssemlnat tan of data 
•are handled by CNCS tn Teulojse# Prance. 


....... so* A Is NE ADI t STAPP 

INVES . 1GATI0N NAME* SEARCH ANO AESCuC SATELLITE AIDED 
TPACRtNG (SAASAT) 

NSSDC 10* A 3-022 A* 03 INVESTIGATIVE maOGAAN 


INVESTIGATION 0ISC 1PL INC <S » 
COMMUNICATIONS 

PEASONNEL 

P| - NESOIS STAPP NOAA-NESDIS 

AAIEP DESCAIPTI0N 

The Search and Aetcue Satellite Aided Tracking (SAPSAT) 
Instruments had \ h* capability of detecting ano locating 
dilating emergency transmitters In a men no" Inaependmnl of the 
environeental data. Data fra* the 121.3-mx emergency locator 
tranaalttara (ElT)s the 203*M*| emergency position Indicating 
radio beacons (CPIAR)# and esparlaental ROA-Mnt ELTs/EPIAgs 
eara received by the search and reacue repeater tSAPP) sno 
oroadcast tn -aal time on an i-bano fraouency <13*1.3 Meg). 
Peal-tlMt data eara monitored by local user terminals ooerated 
In the united State*# Canada# ano Prance. The mOA-Mny data 
vare alto processed by the search and rescue processor I SAAP) 
and retransmit tad In real time and stored on th# spacecraft far 
later transmittal to the CO* stations In Alaska and Virginia# 
thus providing ful' global coverage. The dlatress signals vera 
fermaroed tc Mtaslon Control Centers located tn each country 
for aubsequant relay te the appropriate Pescue Coordination 
Canter. 

ND AA 9 


SPACECAAPT C0MP0N NAME- NORA 9 
ALTERNATE NAMES- N0AA-P 


NSSDC 10- AR-123A 

LAUNCH 0 A TE - 12/12/1* WEIGHT- 1030. *G 

LAUNCH SITE- VANOENBERG APS# UNITED STATES 
LAUNCH rtHlCLC* atlas P 

SPONSORING C0UNTR ▼/ AGENCY 

UNI TC 0 STATES NOAA-NESS 

UNITED STATES NASA-0SSA 


INITIAL 0RRIT PA* A**l T f P 5 
ORBIT TYPE- GEOCENTRIC 
ORBIT PC R I 00 - 102. "IN 

PEAIAASIS- #*1. «" ALT 


EPOC* DATE- 12/12/** 
inclination- 99.9 dcs 

APOAPSIS- Ik?. KM ALT 


PERSONNEL 
MG - J.A. 
PM - G.W. 
PS - J. 


GREAVES 

L0NGANCCRER 

SUSSKlNO 


NASA HEADQUARTERS 
NASA-GSP C 
NASA-GSPC 


BRIEP DESCRIPTION 

N0AA 9 mas a t h 1 r o-gener at Ian operat lonal meteorological 
satellite. The satellite design provided an economical and 
stable sun-s ynchroneus oletform for advanced operat tonal 
Instru-ents te measure the earth** atmosphere# Its surface and 
cloud cover# and the near-space environment. Primary senaera 
Included (1) an advanced very high resolution radiometer 

( Aw hr A ) # (2) a TIROS ooeretlonel vertical sounder (T0VS1# (3) 

an forth radial Ion budget aspar.mant (ERIC)# and 19) a solar 
backscattared ultraviolet raotameter ( r duv/2). The aecondery 
e spe rl me nf .as a data collection and platform location aratem 
( DC p l S > • A search and rescue satellite aided tracking (SABSAT) 

system mas also carried or NORA 9. The aetelllte vas baaed 

upon the Block St spacerraM bus developed for the u.S. Air 
Rorca# and mas capable of maintaining an eart h.petnt tng 

accuracy of batter than plus or minus 0.1 deg «1th a motion 
rate of lass than C#033 deg/s# 

NORA 9# BR00ME-— ——————— — — 


INVESTIGATION NAME- EARTh RADIATION BUDGET Ck p ERlP(NT ( f RBE ) 

NSSDC ID- AR-123 A* 03 INVESTIGATIVE PROGRAM 

COOE EE/0PER. ENVIRON. MON I TOR IN 

INVESTIGATION DISCIPLINE < S) 
METEOROLOGT 
ATMOSPHERIC PHYSICS 


PCRS0NNCL 

TL - G.C. BROOME NASA-LAAC 

TP - A. A. AuDMANN NASA-GSPC 


BAiEP DESCRIPTION 

The Earth Radiation Budget Eaperlment (ERRE) was designed 
te measure the energy esrhange retmeen the eart h-atmoophere 
system and space. The t isurements of glopal# xonpl • and 
regional radiation budgetc on monthly time scales helped In 
climate prediction ana In tn# development of stattattcal 
relat lanahtps betmeen regions another and radiation buogat 
anomalies# The E RBE constated of tuo Instrument packages: the 
non-scanne* (C*3C-NSI Inatryment and th# scanner (ERBS-S) 
Instrument. The ERBE-NS instrument had five tensors# each 
using cavity radiometer detectors. Peur of them mere primarily 
earth. v laming: t.u midf f laid* ef-vlem (P0V) sensors vlemee the 


AR 


entire disk of the earth fro* Hob to llep* apor 01 lestel y 139 
J»C* two medium FOV t ensort viewed a 10-d g rag. on. Th* fifth 
sensor «ac a solar Monitor that naaaurad tha total radiation 
from the tun* Of th# four earth-viewing sensors* on# aid* and 
on* medium FOV tensors «ade f'tal radiation «»a lurooontat th# 
other two neatu rd reflected tolar radiation In the shortwave 
spectral band between 0.2 and 5 mle-onvters by using Supratll-w 
filters* The earth-emitted longwave radiation coaponent uat 
determined by suotractlng the shortwave aeaauresent fron the 
tof*l measurement • The ERBE-S Instrument wee a scanning 
reo1o*e*er which contained three narrow FOV channels* One 
channel Measured reflected solar radiation In the shortuave 
spectral Interval between 0*2 and 5 Micrometers* Another 
channel Measured earth-emitted radiation In the longwave 
spectral region fron 9 to bC alcrooeters* The third channel 
Measured total radiation .'th wavelength between u*2 and 50 
micrometers* All three channels were located within a 
continuously rotating scan drun which scaned the f OV across 
track sequentially fro« horlson to norlton* Each channel wade 
7« redloeetr e Measure vent s during each scant and the *0V of 
each channel was 3 by R*5 deg that covered about AO kn at the 
earth's surface* The tPBE-S also viewed the sun for 
calibration* Additional Inforaatlon can be obtained froa 
'Earth Radiation Budget Experiment (ERBE)* An Overview** J* 
Energy* v. St po* 1R1-1B6 (1982)* by 6* ft • Barkstroo and J* B* 
nail* Jr * 

....... NOAA 9t CUNNINGHAM— — — ——— — — —————————— 

INVESTIGATION NAME- SOLAR BACKSCATTER ULTRAVIOLET 
RADIOMETER* SBUV/2 

NIS3C 10- 8A-123A-0T INVESTIGATIVE PROGRAM 


INVESTIGATION OISCIPLINE(S) 

PETSONNEL 

tl - f.g* Cunningham nasa-csfc 

Th - 0*F* HEATH NASA-GSFC 

B^ltF DESCRIPTION 

The Solar Raclscatter Ultraviolet Radiometer (SBUV/2) was 
deslcied to map total otone concentration* on a global scale* 
and to provide the vertical distribution of ozone In the 
earth's atmosphere* The Instrument design was based upon the 
technology developed for the SBUV/TOMS Flown on Nlnbus T* The 
SBUV/2 Instrument measured backseat terr-d solar radiation In an 
11.3-deg field of vie- In the nadir direction at 12 discrete* 
l*l-nm wide* wavelength bands oetween ?52*f and 339*8 na* The 
solar Irradlence was Jetermlned at the same 12 wavelength t tnds 
by deploying a diffuser which reflected sunlight Into the 
Instrument's field of view. The SBUV/2 also Measured the solar 
Irraolance or the atmospheric radiance with s continuous 
spectral scan from 160 to A00 nn In Increaentc of 0*198 na* 
The SBUV/2 had another narrowband filter photometer channel* 
called the cloud cover radiometer (CCR>* which continuously 
measured the earth's surface brightness at 380 na* The CCR 
field of view was 11*3 deg* 

....... 9, NCS0IS STA FF — 

INVESTIGATION NAME- AQVANCEO VERT HIGH RESOLUTION RADIOMETER 
(AVMRR) 


NSSOC ID- 

8R-123A-01 

INVESTIGATIVE PROGRAM 

COOE EE/OPERATIONAL WEATHER OBS 



INVESTIGATION DISCIPLINED) 
METEOROLOGY 

PERSONNEL 
PI - 

NESOIS STAFF 

NGAA-NES3IS 


BRIEF DESCRIPTION 

The NOAA 5 Advanced Very nlgn Resolution Raoloaeter 
(AvhrR) was a f Ive-channel scanning radiometer capsb le of 
providing global daytime and nighttime sea surface temperature 
and Information about Ice* snow* and clouds* These data were 
obtained on a dally basis for use In weather analysis and 
forecasting* The mult Isoect ral radiometer ooerated In the 
scanning mode and measured emitted and reflected radiation In 
the following spectral Intervals: channel 1 (visible)* 0*99 to 
0*9 micrometer; channel 2 (near-lR)* 0.725 micrometer to 
detector cutoff around 1*1 micrometers: channel 3 (!R window)* 
10*5 to 11*5 micrometers; channel A ( I R window)* 3*99 to 3*93 
Micrometers: and channel 5* 11*5 to 12*5 micrometers. All five 
channels had a soatlal resolution of 1*1 km* and the two 
IR-w1ndow channels tad a thermal resolution of 0*12 deg R at 
300 deg K* The avhRR was capable of operating In both 
real-time and recorded modes* Real-time or direct readout data 
were transmitted to ground st tlons Doth at low (A-km) 
resolution via APT and at high (1-kM) resolution via 
h Igh-remolut Ion picture transmission * mrp T ) • Oata recorded on 
board were available for processing In the NOAA central 
computer Facility* They Included global area coverage (GAC) 
data* which had a resolution of A km* and local area coverage 
(LAC) data* which contained data from selected portions of each 
orbit with a 1-km resolution. The same eiperlaents were flown 
on other spacecraft In the TIROS-N/NOAA series* 


....... 4O A A 9* NESOIS STAFF — — — — — 

INVESTIGATION NAME- TIROS OPERATIONAL VERTICAL SOUNOER 
(T0VS) 

NSSOC 10- BA-&23A-02 INVEST I GAT 1* E PROGRAM 

COOE EC/OPERATIONAL WEATHER OBS 

INVESTIGATION DISCIPLINE ( S) 
METEOROLOGY 

PERSONNEL 

PI - NESOIS STAFF N0AA-NES0IS 

BRIEF DESCRIPTION 

The TIROS Operational Vertical Sounder (TOVS) on rtOAA 9 
consisted of three Instruments* the hlgh-resolut Ion infrared 
radiation sounder modification 2 (mirs/ 2)* the stratoaphar 1c 
sounding unit (SSU)* and tha microwave sounding unit (MSU)« 
All thrae Instruments were designed to determine redlences 
needed to calculate temperature and humidity profiles of the 
atmosphere from the surface to the stratosphere (aporoslaately 
1 mb)* The HIRS/2 Instrument had 20 channels In the following 
spActral Intervals! channels 1 through 9* the 19-micrometer C02 
Nands (19*0* 1A*7* 1A.9* 1A.2* and 1A*0 micrometers); channels 
6 and T* the 13*7- and 13*A-m1croaeter C02/H20 bands) channel 
fi* the ll*l-a1crometer window region) charnel 9* the 
9.7-mtcrometer ozone band) channels 10 through 12* the 
G -micrometer water vapor bands (12*99* 7*3* and 6*7 

micrometers ) i channels 13 and 1A* the A*97- and A*92-m1crometer 
N20 bands) channels 19 and 16* the A*A6- and A.AO-mlcr cmeter 
C02/N2 0 bands) channels IT* IB and 19* the A.29-* A.0- and 
3*7-a1cromet#r window bands) and channel 20* the 0.7-alcrometer 
visible region* Resolution for all channels was 17 *a km at 
nadir* The HIRS/2 Instrument provided data for calculations of 
teoperatura profiles froa the surface to 10 mb* water vapor 
content at three levels of the atmosphere* and total ozone 
content* The second Instrument* the SSU* was provided by the 
United Kingdom* It had three channels that operated at 19.0 
micrometers with three pressure-modulated cells containing C02 
to accomplish selective bandpass filtration of the sampled 
radiance* The third Instrument* the msj, had four channels 
operating In the 90- to 60-GHz osygen bano (90*31* 93*73* SA.96 
and 97*99 GHz) to obtain temperature profiles which were free 
of cloud Interference* 

....... NOAA 9* NESOIS STAFF—————— 

INVEST IGATION NAME- DATA COLLECTION ANO PLATFORM LOCATION 
SYSTEM (DCLS) 

NSSOC ID- BA-123A-03 INVESTIGATIVE PROGRAM 

COOE ee/operational weather OBS 

INVESTIGATION DISCIPL INE ( S ) 
METEOROLOGY 

PERSONNEL 

PI - NESOIS STAFF NOAA-NESOIS 

BRIEF DESCRIPTION 

The Data Collection end Platform Location System OCPLS) 
on NOAA 9* also known as ARGOS* was designed and built li 
France to «.»et the meteorological data needs of the united 
States* The system received low-duty-cycle trensm Isslons of 
meteorological observations from free-floating ba' loons* ocean 
buoya* other satellites* and flied ground-based tensor 

platforms distributed around the globe* These observations 
were organized on board the spacecraft and retransmitted when 
the spacecraft came within range of a command and data 
acoulaltlon (CDA) station* For free-moving balloons* the 

Doppler freauency shift of the transmitted signal was observed 
to calculate the location of the balloons* The DCLS was 

eipectad* for a moving sensor platform* to have a location 
accuracy of 9 to 8 kn rmt* and a velocity accuracy of 1 to 1*6 
m/a* This system heo the capability of acquiring data from as 
many as 2000 oletforns per day* Identical experiments were 
flown on other spacecraft In the TIROS-N/NOAA series* 
Processing and dl item Inst Ion of data were handled by CNES of 
Toulouse* France* 

....... NOAA 9* NESOIS STAFF 

INVESTIGATION NAME- SEARCH ANO RESCUE SATELLITE AIOEO 
TRACKING (SARSAT) 


NSSOC 

10- 

8A-1 23 A-06 

INVESTIGATIVE PROGRAM 




INVESTIG-Tr DISCIPLINED) 
COMMUNICATIONS 

PERSONNEL 
PI - 

NESOIS STAFF 

NOAA-NESOIS 

BRIEF 

DESCRIPTION 



The Search and Rescue Satellite Aided Tracking (SARSAT) 
Instruments had the capability of detecting and locating 
existing emergency transmitters In a manner Independent of the 
envl ronmental data* Oata from the 121*9 -mhz emergency locator 
transmitters (ELT)* the 2R3 -mhz emergency position Indicating 
radio beacons (EPIRB)* and the experimental 106 -MHz ELTs/EPIRBa 
were received by the search and rescue repeater (SARR) and 
broadcasted In real time on an L-band freauency (19M*9 mhz)* 


ORIGINAL PAGE IS 
OF POOR QUALITY 


Real-time data 
la the United 
aere also proce 
Stored on the 
stations In A 
coverage. The 
Control Centers 


were oonltored oy local user terminals operated 
States* Canada* and France* The *06-Nhs data 
sted by a search and rescue processor (SARP) and 
soacecraft for later transalttal to the COA 
leaks and Virginia* thus providing full global 
distress signals were forvarded to Mission 
located In each country for subsequent relay to 
Rescue Coordination Center. 


OHZORA* 


SPACECRAFT COMMON NAME- OHZORA 
ALTERNATE NAMES- EXOSPHERIC sat. c* EXOS-C 
1*722 


BRIEF DESCRIPTION 

This Invest Igat Ion used an Infrared spectroaeter to 
Measure the llab absorption of the solar spectruo to obtain 
profiles of st ratospher 1c water vapor* Methane* carbon dloiloe* 
and nitrous os Ida* 

.... OHZORA* MUKAI———— ....... 

INVESTIGATION NAME- PRECIPITATING PARTICLE ENERGY ANALTZER 


NSSOC 10- 86-015A-0* 


INVESTIGATIVE PROGRAM 
SCIENTIFIC SATEwtlTE 


INVESTIGATION 01 SC IPl I NE (S ) 
PARTICLES ANO FIELOS 


NSSOC 10- BA-01SA 
LAUNCH DATE- 02/10/8* 

LAUNCH SITE- <A60SHIMA SPACE CENTER* JAPAN 
LAUNCH Vt'HlCLE- M-3S 


HEIGHT- 210* KG 


SPONSORING COUNTRY /AGENCY 
JAPAN 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- *6.7 MIN 
PERIAPSIS- 35*. KM ALT 


ISAS 


PERSONNEL 
PM - T. 
PS - H. 
PS - T 


ITOH 

OYA 

OGAvA 


EPOCH OATE- 02/15/8* 
INCLINATION- 7*. 6 DEG 
APOAPSIS- 865. KM ALT 


ISAS 

U OF TOHOKU 
ISAS 


BRIEF DESCRIPTION 

The purpose of this Mission was to perfom reeote sensing 
of the Minor constituents of the middle atoosohere and to study 
the wave-part Icle Interactions In the Ionospheric ptssna In the 
South Aaerlcan anoaaly and the auroral tones. This Mission Is 
oart of the Middle Atoosohere Prograe (MAP). 


PERSONNEL 
PI - T. 

01 - M. 

01 - T. 
01 - K. 
01 - N. 
01 - M. 


NUKAI 

KUBO 

ITOH 

HIRAO 

KAYA 

MATSUMOTO 


ISAS 
ISAS 
ISAS 
ISAS 
KOBE U 
KOBE U 


BRIEF DESCRIPTION 

The purpose of this emperlment was to Measure the energy 
spectruo of precipitating electrons and protons with 


OHZORA* OGAUA- 


I NVEST IGAT I ON NAME- ULTRAVIOLET SPECTROMETER 


NSSDC ID- 8O-015A-02 


-- OHZORA, OOKE- 


PERSONNEL 
PI - T. 
02 - K. 
01 - N. 


OGAUA 

SU7UK I 
IWAGAMI 


INVESTIGATIVE PROGRAM 
SCIENTIFIC SATELLITE 


INVESTIGATION 01 SC IPL INE (S > 

atmospheric physics 


ISAS 

ISAS 

ISAS 


INVESTIGATION NAME- MONITOR OF HIGH EtCRGY PARTICLES 


NSSOC ID- M-015A-08 


INVESTIGATIVE PROGRAM 
SCIENTIFIC SATELLITE 


INVESTIGATION DISCIPLINED) 
PARTICLES ANO FIELDS 


PERSONNEL 
PI - T. 

01 - H. 
OZ - K. 


OOKE 

MURAKAMI 

NA3ATA 


UASEDA U 

R IKK TO J 

TAMAGAVA U 


BRIEF DESCRIPTION 

The objective of this experiment .at to eonltor the 
energy spectra and flus of e'.ectrons* protons and alpha 
particles with energies greater than 50 kev using solid-state 
detectors. 


— - OHZORA* MAKINO — — 

INVESTIGATION NAPC- LIMB SCANNING IR RAOIOMETER 


NSSDC ID- 8*-015A-01 


INVESTIGATIVE PROGRAM 
SCIENTIFIC SATELLITE 


INVESTIGATION D I SC IPL I NEC S > 
ATMOSPHERIC PHYSICS 


BRIEF DESCRIPTION 

This Investigation Involved the Measurement of 
backscattered ultraviolet (2500-3500 A) to obtain profiles of 
the otone density In the 25- to 60-ko altitude range. 


— OHZORA. 3 Y A - 


INVESTIGATION NAME- TOPSIOE PLASMA SOUNOER 


NSS.C ID- 8R-0 15 A- 06 


PERSONNEL 

PI - H. OYA 

91 - A. NOR 10 K A 

01 - T. YOSHINC 


INVESTIGATIVE PROGRAM 
SCIENTIFIC SATELLITE 

INVESTIGATION 01 SCIPLINE (S > 
SPACE PLASMAS 

IONOSPHERES AND RADIO PHYSICS 


U OF TOHOKU 
•J OF TOHOKU 
U OF electro-commun 


BRIEF DESCRIPTION 

This experiment used a topside sounder with a receiver 
that could Measure Ionospheric electron density profiles* radio 
waves eaenatlng froa the planets and the higher harmonic 
emissions froa terrestrial electric power lines. 


OHZORA* TAKAGI- 


PERSONNEL 

PI - T. MAKINO 

01 - H. YAMAMOTO 

01 - H. SEKIGUCHI 


R1KKY0 U 
R IKK VO U 
RIKKYO U 


INVESTIGATION NAME- SOLAR I MAGE -R AD I OMETE R 


NSSOC ID- 8A-015A-05 


INVEST IGAT IVC PROGRAM 
SCIENTIFIC SATELLITE 


BRIEF DESCRIPTION 

This Investigation used 
Measure the 1.27-mlcroneter atmospheric band 
oxone density In the 70- to 90-km altitude range 


Hmo scanning radiometer to 
to deduce the 


OHZORA* MATSUZAKI- 


INVEST IGAT ION NAME- INFRAREO SOLAR SPECTROMETER 


NSSOC 10- 8A-015A-03 


INVESTIGATIVE PROGRAM 
SCIENTIFIC SATELLITE 


INVESTIGATION 0 1 SC IPL I NE ( S ) 
ATMOSPHERIC PHYSICS 


PERSONNEL 

PI - M. TAKAGI 

01 - V. KONDO 


INVESTIGATION 01 SC IPL INE ( S ) 
ATMOSPHERIC PHYSICS 


NAGOYA U 
NAGOYA U 


BRIEF DESCRIPTION 

This Investigation used a solar Image radiometer In 
several visible and near- Inf rared bands to Measure the limp 
absorption of the solar spectrum to obtain vertical profiles of 
stratospheric aerosols and oxone. 


....... onZGRA* TAKAHASHI— — — 

INVESTIGATION NAME- PLASMA PROBES 


PI - A. 

matsuzaki 

ISAS 



01 - Y. 

NAKAMURA 

ISAS 

NSSDC ID- 8A-015A-07 

INVESTIGATIVE PROGRAM 

01 - T. 

ITOH 

ISAS 


SCIENTIFIC SATELLITE 


INVESTIGATION 01 SCIPL INE (S) 
SPACE PLASMAS 

IONOSPHERES AND RA0I0 PHYSICS 


70 





TAKAHASHl 

OTA 

HlRAO 

OYAMA 


V 


u of to«o<u 
u OF T OHO R U 
ISAS 
ISAS 


BRIEF DESCRIPTION 

Tn 1 a experiment used plat 
density • no electron temperature. 


PIONEER 10- 


SPACECRAFT COMMON NAME- PIONEER 10 
ALTERNATE NAMES- PIONEER-F. PL-T2SO 
05840 

NSSOC 10- 72-012A 

LAUNCH DATE- 03/03/72 HEIGHT- 231. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
launch vehicle- ATLAS 

SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-0SS4 


initial orbit 

PARAMETERS 


ORBIT TYPE 

- JUPITER FLYBY 


PERSONNEL 

MG - E. 

MONTOYA 

NASA HCAOQUARTERS 

SC - A.G. 

OPP 

NASA HEA03U ARTERS 

PM - R.O. 

FIMMCL 

NASA-ARC 

PS - P. 

OVAL 

NASA-ARC 


BRIEF DESCRIPTION 

This mission h«s the first to be sent to the outer solar 
systea, eno after encountering the planet Jupiter It assuned an 
escape trajectory fro« the solar system. The soacecraft body 
ms aountea behind a 2.7*-a-d1aaeter parabolic dish antenna 
that .as AS (■ deep. The spacecraft structure .at a 34-ca-deeo 
flat eaulpaent coapartaent. the too and bottoa being regular 
hesagons. Its sloes -ere 71 c* long. One side Joined a 
smaller coapartaent that carried the scientific experiments. 
The high-gain antenna feed was situated on three struts, which 
arojected forward abojt 1.2 a. This feed aas topped with a 
aedlua-ga 1 n antenna. A low-gain oanldl rect Iona l antenna 
eatended about 3.74 a behind the equlpeent coapartaent and aas 
aounted below the hlgn-galn antenna. ?o*er for the soacecraft 
was obtained oy four SNAP-19 radioisotope ther»onuclear 
generators (RTG), which were held about 3 a fro« the center of 
the spacecraft by two three-rod trusses 120 deg apart. A third 
oooa eatended 4.4 * froa the eaoerlaent coapartaent to hold the 
aegnet oaeter away froa the spacecraft. The four RTG*s 
generated about 155 w at launch and decayed to aoDroa 1a*tel y 
IaO m by the t lee the soacecraft reached Juolter on Oeceaber 3. 
1973* 21 aonths after launch. There were three reference 
sensors: a star sensor for Canopus, and two sun sensors. 
Attitude position could be calculated froa the reference 
directions to the earth and the sun, with the known direction 
to Canoous as a backup. Three pairs of rocket thrusters 
provided spin-rate control (maintained at A.8 rpa) and changed 
the velocity of the spacecraft. These thrusters could be 
oulsed or fired steadily or coavand. Complications were 
aalntalned via (1) the oan Idlrect lonel and aedlua-galn antennas 
which operated together while connected to one receiver and (2) 
the high-gain antenna which was connected to another receiver. 
These receivers could be Interchanged by command to provide 
soae redundancy. Two radio t ransal tters. coupled to two 
t ravel Ing- wave tube aapllflers. produced 8 W at 2292 Mwy each. 
Uplink was accoaollshed at 2110 mwj, while dat * transalsslon 
downlink was at 2292 MHz. The data were received by NASA's 
Oeeo Space Network. The spacecraft was teaperature-controlled 
between alnus 23 deg C ana plus 38 deg C. Fifteen e.oerloents 
were carried to study the Interplanetary ana planetary aagoetlc 
fields* solar wlna parameters; cosalc rays* transition region 
of the heliosphere* neutral hydrogen abundance* dlstrlbut Ion, 
site, aast . flu*, ano velocity of dust oartlcles* Jovian 
aurorae: Jovian radio waves; ataosohere of Jupiter and soae of 
Its satellites, particularly lo: ana to photograoh Jupiter and 
Its satellites. Instruaents carried for these eiperlaents were 
aagnet oaeter. olasaa analyzer, charged oartlcle detector. 
Ionizing detector, non-laaglng telescopes with overlapping 
fields of view to detect sunllqht refleeted froa passing 
aeteor olds . sealed pressurised cells of argon rnd nitrogen gas 
for aeasurlng the penetration of aeteorolds. UV photoaeter, IR 
radloaeter, and an Imaglnq photopolar laeter* which produced 
photographs and measured polarization. Further scientific 
Information was obtained fro* the tracking and occupation 
data. The spacecraft achieved Its closest approach to Jupiter 
on Oeceaber 3. 1973. when It reached aoproi laately three Jovian 
radii (about 210.000 ka). The spacecraft contains plaques that 
have drawings depicting a *an, a wo*an* and the location of the 
Sun and the earth In our galaiy. It has left the solar system 
and passed Into Interstellar space. 


NSSDC ID- 72-0 1 2 A- 09 


PERSONNEL 
PI • J.D. 
01 - G.U. 


ANDERSON 

NULL 


INVESTIGATIVE PROGRAM 
CODE EL 

INVESTIGATION DISC IPL I NE ( S ) 
ASTRONOMY 

planetology 
celestial MECHANICS 


NASA-JPL 

NASA-JPL 


BRIEF DESCRIPTION 

In this Investigation, carried on both Pioneers 10 and 
11. two-way Doppler tracking of the spacecraft was useo to make 
aore precise detera Inat Ions of planetary aasses. the 
heliocentric orbit of Jupiter, and the gravltat lonal fields of 
the sun, Jupiter, and the Galilean satellites. 
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The Instrument consisted of dual 90-deg auadraspherlcal 
electrostatic analysers, one with 24 Individual particle 
detectors and the other with 5 current collectors. The systea 
was caoable of veasurlrg Incident o«.st*a distribution 
paraaeters over the energy range 0.1 to 18 keV for protons and 
aooroilaately 1-50P eV tor electrons. The high-resolution 
analyzer, with a constant of 9 keV/Q per kv applied to the 
plates, had a mean plate radius of 9 cm and separation of 0.5 
ca. This analyzer which was used to measure Ions only ana *aa 
24 channeltrons mounted on the semicircular eilt to the 
analyzer. The aperture pointed through a wide slit In the back 
of the soacecraft high-gain antenna reflector and pointed along 
the spin ails toward the earth (and therefore the sun). The 
edges of the antenna reflector Halted the viewing of the 
Instrument to 73 deg with respect to the spin ails. The 
channeltrons covered a range of plus or minus 51 deg. Each 
channeltron near the center covered 3 deg. and aoproilmit el y 8 
deg near the edges of the analyzer. The angular width 
perpendicular to the long angular width was about 2 deg. In 
one half the spin period, the whole cone of half-angle 51 deg, 
centered on the sun, was swept out. A aedlum-energy analyzer 
with a mean radius of 12 cm and a 1 -ca plate separation 
(constant of 4 kev/0 per kv applied) was used to detect both 
Ions and electrons. The detectors were five flat-surface 
current collectors. The three center collectors each covered 
15 deg and covered the angular range of plus or alnus 22.5 deg 
from the spin ails. The two outside collectors had an angular 
width of R7.5 deg and were located at plus or minus R6.25 deg 
froa the center of the analyzer. There were a variety of 
possible operating mooes for the experiment* however, the 
principal mode utilized during the encounter phase was one In 
which the $nsi.yter plate potential was stepped through Its 
range every one-half revolution of the spacecraft, ana all 
current collectors or channeltrons were read out at the peak 
flui roll angle. The high- and medium- resolut Ion analyzers 
operated Independently, so that a cross-check between these 
analyzers was oosslble. The dynamic range for the particle 
fluies was froa 1.0E *2 to 3.0E*9/(sq ca-s) and the proton 
temperature could be ascertained down to 2.0E*3 deg k. 
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brief description 

This « ipc r Iment consisted of an array of five particle 
datactort ■ It h electron thresholds In the range .01 to 35 M*v 
ana proton thresholds In the range 0.1% to 60 nag* A Cerenkov 
counter 1C) had four output channels (Cl* C2, C3* an o COC) 
sensitive to electrons having energies above 6* 9* 13* and 1 
MeVi respectively* An electron-scatter counter <C) had three 
output channels (Cl* C2* and C3) sensitive to electrons above 
• 16* *26* and *06 MtV. s minimum Ionization counter (M) had 
three output channels* hi sensitive to electrons having 
energies greater than 35 *eV* M2 that measured background* end 
*3 that »3S sensitive to protons having energies greater then 
60 hew* The last two sensors «ere scintillator detectors (SP 
and SO* both of which had energy thresholds of 10 keV for 
electrons and 150 keV tor protons* The sensitivity of the SC 
detector to protons vas about a factor of 10 lower than Its 
sensitivity to electrons* Thus* the SCOC channel effectively 
measured the electron flux* which could then be subtracted fro* 
the SPDC channel response to obtain the proton flue* Several 
other channels* listed above* required corrections to obtain 
the fluxes of the species Indicated* Three df the channels 
(COC* SP0C* and SCOC) were read out through a coason 
electroaeter. Due to a aalfunctlon that occurred between 
launch and Jovian encounter* these three channels oroduced no 
usable encounter data* The detector channels could be 
progreaoed for readout In any one of four patterns at each of 
the eight spacecraft bit rate aodes* During encounter when the 
spacecraft was operating In the highest bit rate mode* the 
alnlaua t lee to saaple one channel was 1*5 s and the tlae to 
obtain a coaplete scan through all channels was 108 s* Since 
the directional detectors pointed perpend Icular to the soln 
ails and the spin rate was 5 rpa* pitch-angle measurements were 
obtained* while the esperlaent was orlaarlly designated for 
encounter studies* soae data were obtained at low rates In 
Interplanetary space* * description of the Instr jsentat Ion and 
Initial results was published In J* Geophys. Res** v* T9* p* 
3589, 1979. 
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on both Pioneers 10 and 11) consisted of 
sensitive between 200 ano 800 A* Ourlng 
the mission* this esperlaent was used to 
nlc-to-subsonlc transition region In the 
he Jovian encounter* this esperlaent was 
Idence of an auroral oval on the jcvlan 
atlo of hydrogen to helium In the Jovian 
the temperature of the outer portion of 
• Evidence of helium was found In the 
Indlcstlng Interactions between charged 
ydrogen* 
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BRIEF DESCRIPTION 

This esperlaent* carried o 
utilized the S-band (2292 mm 
transmitter signal characteristics 
the Ionospheres and atmospheres 
Io* Entrance Into and eslt fro 
provided changes In the signal 
atmospheric tenperature* pressu 
profiles could be calculated* 
profiles were limited to levels abo 
atmosphere. Signal occultatlon a 
of the planetary diameter. 


n both Pioneers 10 and 11* 
t* 8 u) spacecraft radio 
to obtain Information about 
of Jupiter ano Its satellite 
m Jupiter ano Io occultatlon 
char act er 1st 1 cs from which 
re* and electron density 
Temperature ano pressure 
ve the pressure of one earth 
Iso provided a determination 
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BRIEF DESCRIPTION 

The Imaging Phot opolar latter (IPP) experiment (alto on 
Pioneer 11) used during uovlan encounter made simultaneous* 
two-color (blue * 3900 to A900 A* rad - 5900 to 7000 A) 
polarise trie and radiometric measur em ent s • and 
■oderate-resolut Ion (about 200 km at best) toln-scan Images of 
Jupiter and the Jovian satellites. The oolarlmetrlc and 
radiometric work was performed using an 8- by 8-orsd field-stop 
aperture* while in* spin-scan Imaging used a 0.5- by 0.5-mrad 
aperture atop. Relative radiometric calibration was derived 
using an Internal tungsten lamp. Long-tera aosolute 
calibration of the Instrument was accomplished or means of a 
sunlight alf fuser/at tenuator element located In the spacecraft 
antenna structure. Primary radiometric calibration was 
obtained throughout the mission py periodically commanding th» 
telescooe to view this diffuse backlighted (sunlight) source. 
The experimental train for the IPP package conalsted of the 
following elements: (1) a n»ar- dl f f ract Ion- 1 1 ml t ed 2.5m-c« 
Maksutov catmdloptrlc telescooe of focml ratio f/3.A* (2) a 
focal-plane wheel containing f 1eld-of -v lew (FOv) apertures* 
depolarizers* calibration source* etc., (3) a Wollaston prism 
to split Llgt't Into two orthogonally polarized beams* (A) a 
A5-deg dichromatic mirror that reflected wavelengths short er 
than 5500 A (blue beam) and transmitted all light of greater 
wavelength (red beam), (5) for each spectral beam (two 
oolarlzatlons) a f lit er Ing-coated relay lens and folding 
mirrors* and (6) for each spectral beam, two Bendlx Channeltron 
detectors (blue blalklll S-ll photocathodes and red S-20 
photocathodes) to register the Intensity In each polarization 
component. Polarlzetlon data also Include the Inf erol »»et ar y 
region. 
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BRIEF DESCRIPTION 

This experiment consisted of three multi-element 
solid-state telescopes* all looking normal to the spacecraft 
spin axis. The high-energy telescooe («ET) consisted of five 
colllnear sensors* and measured stooping particles (2:1 to 9) 
In the energy range 20 to 50 M ev/nucleon and penetrating 
particles In the range 50 to 800 Mev/nucleon* Charge 
resolution for penetratlnq particles was possible up to 200 
MeV/nucleon. The first low-energy telescope (LCT-I) had four 
elements and measured stooping (2 = 1 to 9) particles In the 
energy range 3 to 32 MeV/nu cleon. The second low-energy 
telescope (LCT-II) had three elements and measured stopping 
electrons between 50 and 1000 keV and stooping protons between 
50 k eV and 20 m*v. For each telescope* count rates were 
obtained for each of several sensor coinc idence-ant Icolnc 1 dense 
modes* Some of the rates from each telescope were sectored 
Into eight octants In the spacecraft soln plane* In addition, 
three-tensor pulse-height analysis* with orlorlty schemes 
favoring the analysis of h* dV ler particles* was associated with 
each telescope. 
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BRIEF DESCRIPTION 

fM« experiment (carried alto on Pioneer 111 oeaaured 
charged-particle composition and spectra using four detector 
systems: CIS the oaln telescope* consisting of seven eleeents 
and providing energy spectra • appro* laattiy 3 to GG *eV for 
protons and 1C to 150 MeV/nucleon lor osygen), eleaent 
resolution (through oxygen) * and isotope resolution (for m «no 
Hell (21 the low-energy suosyster telescope* consisting of tuo 
elements and using a very oaatt thin first eleaent to eitend 
the high-sensitivity proton aeasureaents below 1 Me* (0*3 to 9 
MeV) In the oresence of a high gamma-ray background aboard the 
spacecrafts (3) the electron-current detector (ECO* consisting 
of a oer y 1 1 lua-shlel d silicon detector operated In current aode 
to aeasure high fluxes of electrons with energies aoove 3 MeV! 
and (0) the fission cell detector* recording fission fragoents 
froa the nuc leon-lnduced fission of thorlua 232 sandalched 
between tuo large-area silicon detectors to aeasure fluaes of 
orotons (above 30 MeV) In the oresence of high fluaes of 
electrons* The eaperloent saaple time was synchronised with 
the spacecraft spin* persisting sectoring of the readout of the 
aaln and low-energy telescopes Into eight octants about the 
spin ails* Data also Include the Interolanetary region* 
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eRlEP DESCRIPTION 

This eaperlaent used seven alnlature Geiger tubes In 
three arrays to aeasure proton and electron fluaes In 
Intero 1 anetary soace and In the vicinity of Juolter* Detector 
groupings were as follows: (1) a three-eleaent (A* B* and C) 
alf ferent lolly shielded telescope* with tube C shielded 
oanldlrect lonally and used for background subtraction to 
orovlde directional rates such as A-C (5-21 MeV electrons and 
30-77*5 MeV protons ) and B-C (0*55-21 MeV electrons and 
6*6-77*5 MeV protons)* (2) a three-eleaent (D* E* and P> 
triangular array* each eleaent responding to electrons above 31 
MeV and protons above 77*5 MeV* and (3) a thln-wlndow tube (6) 
■1th a gold-plated elbow as the aperture which admitted 
scattered electrons above 0*06 MeV while dl scrlalnat ing 
strongly against protons* Single element and coincidence rates 
were teleaetered from the first two telescopes* The telemetry 
bit rate prevailing during the Juolter encounter permitted 
directional sampling In Intervals of about la deg of roll about 
the spin ails* For further details* see Baker and Van Allen* 
J* Geophys* Res** v* ftl* P* 617* 1976* 
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and threshold settings were aodlfled* based on experience 
gained froa the settings used on Pioneer 10* Three pairs of 
rocket thrusters provided spin-ails control (maintained at 9*R 
rpa) and change of the spacecraft velocity* The thrusters 
could be either fired steadily or pulsed* by command* 
Communications were maintained via the omnidirectional and 
aedlua-galn antennas* which operated together* connected to one 
receiver* while the high-gain antenna was connected to the 
other receiver. The receivers could be Interchanged by 
coaaana* Two radio t r ansal tter e* coupled to two travel Ing-wave 
tube aapllflers* produced 0 b power each In S-band* 

rpaounlcatlon uplink (earth to spacecraft) operated at 2110 
mm i * and downlink (spacecraft to earth) at 2292 mm*. At 
Juolter'e distance* round-trip communication tlae took 92 aln* 
Data were received at the Deeo Space Network (DSN)* The 
spacecraft was teaperature-control led to between -23 and *38 
deg C (-10 to *100 deg R)* An additional experiment* a 
low-senslt Ivlty fluxgate asgnet oaeter « was added to the Pioneer 
11 payload* Instruments studied the Interplanetary and 
planetary magnetic fields) solar wind properties! cosmic rays! 
transition region of the heliosphere! neutral hydrogen 
abundance! dlstrlbut Ion* site* mess* flux* and velocity of duat 
particles! Jovian aurorae! Jovian radio waves! the ataospheres 
of planets and satellites! and the surfaces of Jupiter* Saturn* 
and soae of their satellites* Instruments carried for theme 
experiments were magnetometer * plasma analyzer (for solar 
wind)* charged-parti cle detector* Ionizing detector* 
non-imaging telescopes with overlapping fields of view to 
detect sunlight rejected from passing meteoroids* sealed 
pressurised cells of argon and nitrogen gas for aeasurlng 
oenetratlon of meteoroids* UV photometer* !R radiometer* and an 
Imaging photopolarlmeter* which produced photographs and 

measured the polarl sat Ion* Further scientific Information was 
obtained from celestial mechanics and occultatlon phenomena* 
This spacecraft* like Pioneer 10* contains a plaQue that has a 
drawing depicting man* woman* and the location of the sun and 
earth In the galaxy* Ourlng Its closest approach* December 9* 
1979* Pioneer 11 passed to within 43*000 km of Jupiter's cloud 
tops* It passed by Saturn on August 5* 1979* at a distance of 
21*900 km from Saturn's cloud tops* 
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BRIEF DESCRIPTION 

In this Investigation* two-way Doppler tracking of the 
spacecraft was used to make more precise oetermlnat Ions of 
planetary masses! the heliocentric orbits of Jupiter and 
Saturn! ana the grav Itat lonal fields of the Sun* Jupiter* 
Saturn* and the Galilean and Saturnian satellites* 
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BRIEF DESCRIPTION 


BRIEF DESCRIPTION 

This was the second mission to Investigate Jupiter and 
the outer solar system* Pioneer 11* like Pioneer 10* used 
Juolter* s gravltat lonal field to alter Its trajectory 
radically* It passed close to Saturn and then It followed an 
escape trajectory from the solar system* The spacecraft was 
2*9 m long and contained a 2.79-m diameter high-gain antenne of 
aluminum honeycomb sandwich material whose feed was looped with 
a medium-gain antenna* A low-qaln* omnidirectional antenna was 
mounted below the high-gain dish* The spacecraft contained two 
nuclear electrlc-oower generators* whleh generated 199 w at 
Jupiter* but decreased to 100 b at Saturn* There were three 
reference sensors: a star (Canopus) sensor* and two sun 
sensors* Attitude position could be calculated from the 
reference direction to the earth and the sun* with the known 
direction to Canopus as backup* Pioneer ll's star sensor gain 


The Instrument consisted of dual 90-deg auadrtspherlcal 
electrostatic analysers* one with 26 Individual particle 
detectors and the other with 5 current collectors* The system 
was capable of measuring Incident plasma distribution 
parameters over the energy range 0*1 to IB keV for protons and 
approximately 1 to 500 eV for electrons* .The hlgh-resolut Ion 
analyser with a constant of 9 keV/0 per kv applied to the 
plates* had a mean plate radius of 9 cm and separation of 0*5 
cm* This analyser was used to measure Ions only* and had 26 
channeltrons mounted on the semicircular exit to the analyser* 
The aperture pointed through a wide slit In the back of the 
spacecraft high-gain antenna reflector and pointed along the 
spin axis toward the earth (and therefore the sun)* The edges 
of the antenna reflector limited the viewing of the Instrument 
to 73 deg with respect to the spin axis* The channeltrons 
covered a range of plus or minus 51 deg* Each cnanneltron near 
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tht ctnltr covered 3 deg end approximately 8 deg near the edget 
•f the analyser. Tht angular width perpendicular to the long 
angular width wat about 2 deg. In half the epln period the 
uhele cone of half- angle SI deg centered on the cun wac aweat 
out. a medium-energy analyser with a aeon radluo of 12 ca and 
a l-cm plate separation (constant of 8 keV/« per kv applied) 
was used to detect both 'one and electrons. The detectors were 
five flat-surface current collectors. The three center 
collectors each covered IS deg and covered the angular range of 
plus or alnus 22.5 deg froa the spin ails. The tuo outside 
collectors had an wtgular width of 07.S deg and were located at 
plus or alnus 88.25 deg froa the center of the analyser. There 
was a variety of possible operating aodeo far the esperlaentl 
however, the principal aode utilised during the encounter phase 
was one In which the analyser plate potential uas stepped 
through Its range every one-half revolution of the spacecraft* 
and all current collectors or channeltrons aere read out at the 
oeak flus roll angle. The high and aedlua resolution analysers 
operated Independently* so a cross check betoeen these 
analysers uas possible. The dynaalc range far the particle 
fluies was froa 1.0E*2 to 3.0E*9/(sq co-s) and the proton 
teaperature down to 2.0E*3 deg * could be ascertained. Oat a 
Include the Interplanetary region. 

PIONEER 11* F ILLIUS— — — ————————————— 


aperture stop. Relative redloeetrlc calibration was derived 
using an Internal tungsten leap. long-tera absolute 
calibration of the Instrueent was accoapllshed by aeons of a 
sunlight dlf f usor/attenuator eleaent located In the spacecraft 
antenna structure. Prlaary radloaetrlc calibration was 

obtained throughout the alsslon by periodically coaaandlng the 
telescope to vleu this diffuse backlighted (sunlight) source. 
The esperlaental train for the IPP package consisted of the 
f allotting eleaents: (1) a near-dlf tract Ion-limited 2.54-cm 

Maksutov telescope of focal ratio f/3.8, (2 a focal-plane 
wheel containing f leld-of -vie w (FOV) apertures, depolar 1 zero, 
calibration source* etc.* (3) a Wollaston prise to split the 
light Into two orthogonally polarised beaas* (b) a 85-deg 
dlchroaatlc alrrar that reflected uavelengths of less than 5500 
a (blue beaa) and transacted all light of longer wavelength 
(red beaa)* (5) a f llterlng-coated relay lens and folding 
alrrers far each spectral beaa (the tao polarisations were 
separated)* and (8) two Bendls channeltron (blue - blalkall 
$-11* red • 5-20 ) photocathodes for each spectral beaa to 

register the Intensity In each polarisation coaponent. 
Polarisation data Included the Interplanet ary region. 
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BRIEF DESCRIPTION 

This e iper laent consisted of an array of five particle 
detectors with electron thresholds In the range .01 to 35 MeV 
ana proton thresholds In the range 0.15 to 80 MeV. A Cerenkov 
counter ( C) had four output channels (Cl* C2* C3« and CDC) 
sensitive to electrons having energies above 5. 8* 12. and 1 
MeV. respectively. An electron scatter counter (E> had three 
output channels (Cl. C2* and C3> sensitive to electrons above 
•18. .26. and .48 MeV. A alnlaua Ionisation counter (M) had 

three output channels: Ml. sensitive to electrons having 

energies greater than 35 MeV) M2, aeesurlng background; and M3, 
sensitive to protons having energies greater than 80 MeV. The 
last two sensors were scintillator detectors <SP and SE). both 
of which had energy thresholds of 10 keV for electrons and 150 
kev for protons. The sensitivity of the SE detector to protons 
was about a factor of 10 lower than Its sensitivity to 
electrons. Thus, the SE0C channel effectively weasured the 
electron flus. which could then be subtracted froe the SPDC 
channel response to obtain the proton flus. Several other 
channels listed above required corrections to obtain the fluses 
of the species Indicated. The detector channels could be 
prograweed for readout In any one of four patterns at each of 
the eight spacecraft bit-rate eodes. During encounter when the 
spacecraft was operating In the highest bit-rate aode. the 
alnlouw t Iwe to sawole one channel was 1.5 s and the tlwe to 
obtain a complete scan through all channels was 108 a. Since 
the directional detectors pointed perpendicularly to the spin 
asls and the spin rate was 5 rpa. pitch-angle weasurewents were 
obtained. Although this esoerlwent was primarily designed for 
encounter studies, some data were obtained at low rates In 
Interplanetary space. A description of the Instrumentation and 
Initial Rloneer 10 results was oubllshed In J. Geoohys. Res.* 
V. 79. p. 3589. 1978. 
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BRIEF DESCRIPTION 

The Pioneer 11 Infrared radiometer eiperlment measured 
the Jovian and Saturnian thermal balance, temperature 

distribution In the outer atmosphere* general surface 
composition (Including the overall hydrogen- to-hel lum ratio), 
and dark-side temperature. The Instrument consisted of a 
7.82-ca reflecting Cassegrain telescope with a 1-deg by 3 -deg 
field of view that Illuminated a pair of 88-channel* thln-flle 
bimetallic thermopiles In two bands of the 1R spectrum (18 to 
25 micrometers and 19 to 56 micromotors) to measure the 
Irradlance. The two-channel radiometer was similar to those 
flown on Mariners 6 and 7* but was more accurate and had better 
spatial resolution. 
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BRIEF DESCRIPTION 

This experiment consisted of a broadband photometer, 
sensitive between 200 and 800 A. During the cruise phase of 
the mission, this experiment was used to search for the 
aupersonlc-to-subsonlc transition region In the solar wind. 
Ourlng the Jovian encounter* this experiment was used to look 
for evidence of an auroral oval on the Jovian deyslde. to find 
the ratio of hydrogen to helium In the Jovian atmosphere* and 
to find the temperature of the outer portion of the Jovian 
atmosphere. Evidence of helium was found In the Interplanetary 
region. Indicating Interactions between *harged particles and 
neutral hydrogen. 

....... PIONEER 11. KINARD— ———————— —————— 


INVESTIGATIVE PROGRAM 
CODE CL 

INVESTIGATION DISCIPl INE (S ) 
astronomy 

PLANETARY ATMOSPHERES 

planetology 
PARTICLES ANO FIELDS 


U OF SOUTHERN CALIF 
NASA-JPL 


PERSONNEL 



PI - T. 

GEHRELS 

U OF ARIZONA 

01 - O.L. 

COFFEEN 

NASA-GISS 

01 - J. 

HAMEEN-ANTTILA 

U OF ARIZONA 

01 - C.E. 

MEN* NIGHT 

U OF ARIZONA 

01 - R.F. 

hummer 

SANTA BARBARA RES CTR 

01 - M.G. 

T0MASK0 

U OF ARIZONA 

01 - W. 

SWINDELL 

U OF ARIZONA 


INVESTIGATION NAME- METEOROID 0ETECT0RS 

NSSOC 10- 73-019A-0R INVESTIGATIVE PROGRAM 

C00E EL 

INVESTIGATION 01 SC IPL INE (S ) 
ASTRONOMY 

INTERPLANETARY OUST 


BRIEF DESCRIPTION 

The Imaging Photopolarlmeter (IPP) experiment used during 
Jovian and Saturnian encounter made simultaneous* two-color 
(blue - 3900 to 8900 A. red - 5800 to 7000 A) polarlmetrlc and 
radiometric measurements* and moderate-resolut Ion (about 200 km 
at best) spin-scan Images of Jupiter and the Jovian satellites 
and Saturn and some of Its satellites. The polarlmetrlc and 
radiometric work was performed using an 8- by 8-mrsd fleld-stoo 
aperture, while the spin-scan Imaging used a 0.5- by 0.5-mrad 
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BRIEF DESCRIPTION 

This experiment was devlgned to >Mlurt the number of 
meteoroid Impact* on the Pioneer 11 spacecraft. The Instrument 
■as sensitive to aetaorolds of «ass approximately IE-8 g. The 
Instrumental Ion constated of 23* celts press jr 1z ed w 1th an 
argon-nl trogen mixture. Penetration of the 50-mlcrometer-thlck 
skin of the cell resulted In the loss of gee at a rate 
oroportlonal to the size of the hole* Gas loss mss detected 
tilth a cold cathode device. The cells Mere Initially 
pressurised to 1175 torrs at 295 deg a. The cells Mere foraed 
Dy ueldlng together teo sheets of stainless steel In a 
configuration resembling an air aattress. The eoosed area of 
each cell uas 2.*5E-3 so ■« The cells mere Mounted on the back 
of the high gain antenna dish. For a description of the 
experiment see 0. h, Humes et al.i J. Geoohys. Res.* v. 79* dp. 
3677-368** 197*. 


nodes could be selected by coeeand to permit resolution of the 
eleaents m through N1 or of electrons and the Isotopes of m* 
He* and light nuclei. A select Ion-priority scheme uas Included 
to peralt sampling of less abundant particle species under 
normal and solar-flare conditions. The lou-energy telescope 
uas essentially a tuo-eleaent* shielded* solid-state detecter 
ulth a 70 -deg * full-angle acceptance cone. The first element 
uas pulse-height enalyied* and data Mere recorded by sectors* 
Oats Include the Inters lanetary region. 
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BRIEF DESCRIPTION 

Tnls eiperlment utilized the S-bano (2292-Nnz* 8-W) 
spacecraft radio transmitter signal charact er 1st 1 cs to obtain 
Information about the Ionospheres and atmospheres of Jupiter* 
lo* and Saturn. Entrance Into and ealt from Jupiter ano lo 
occultatlons provided changes In the signal characteristics 
from which atmospheric temperature* pressure* and electron 
density profiles could be calculated. Temperature and pressure 
profiles uere limited to levels above the pressure of one earth 
atmosphere. Signal occultatlon also provided a deteralnat Ion 
of the planetary diameter. 
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The magnetometer on Pioneer 11 uas a trlaalal helium 
magnetometer ulth seven dynamic ranges* from plus or minus 2.5 
nT to plus or minus 1.0E-3 T* The linearity mss 0.1* and the 
noise threshold uas 0.01 nT ros for 0-1 Hz. The accuracy mss 
0.5* of full scale rs.tge* The eaperlaenter used RTN 
coordinates In the data analysis. In this system* R (or X) Is 
radially outuard from the sun* T (or Y) uas parallel to the 
sun's equatorial plane and had Its direction given by the cross 
product of the sun's spin vector Into the radial direction 
(l.e.* Into Rl* and h (or 2) completed the right-handed 
orthogonal system (positive northward). A detailed Instrument 
description may be found In Smith et al.* IEEE Trans. On 
Magnetics* v. M-ll* p. 962* July 1975. Data Include the 
Interolanetary region. 
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BRIEF DESCRIPTION 

This eioerlment consisted of three 3-element telescopes* 
all looking normal to the spacecraft spin ails. A 

bidirectional telescope measured 20- to 800-MeV/nuc leon 

particles with 3 to 10* energy resolution. Another telescope 
measured 3- to 22-MeV/nucleon oartlcles ulth 5* resolution. 
These two telescopes measured particles ulth 2 values betMeen 1 
and 8. The third telescope measured 50-keV to 1-HeV electrons 
and 50-keV to 20-MeV protons with 20* resolution. Oats Inc lude 
the Interplanetary region. 
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BRIEF DESCR:®TION 

This eiperlment used seven miniature Geiger tubes In 
three arrays to measure proton and electron fluies near Jupiter 
and Saturn. Detector groupings uere as follows: (II a 

three-element (A* 6* and Cl dl f f erent lal ly shielded telescope. 
Tube C uas shielded omnldlrect lonally and Mas used for 
background subtraction to provide rates ouch as A-C (5 to 21 
Rev electrons and 30 to 77.5 Me V protons) and B-C (0.55 to 21 
MeV electrons and 6.4 to 77.5 MeV protons)* (2) a three-element 
triangular array* each element responding to electrons above 31 
MeV and protons above 77.5 m ev i and (3) a thln-Mlndou tube (G) 
with a gold-plated elbou as the entrance aperture to admit 
scattered electrons above 0.06 MeV Mhlle dlscrlmlnat Ing 
strongly against protons. For a description of the similar 
eioerlment on Pioneer 10* see J. A. van Allen et al.* J* 
Geophys. Res.* v. 79* p. 3393* 197S. Early results are given 
In Science* v. 188* p. *59* 1975. Data Include ' hm 

Interplanetary region. 
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SPACECRAFT COMMON NAME- PIONEER VENUS 1 
ALTERNATE NAMES- PIONEER VENUS 1978 ORBIT* 10911 
PIONEER VENUS ORBITER 

NSSDC ID- 7S-0S1A 

LAUNCH DATE- 05/20/78 HEIGHT- 517. KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITEO STATES 
LAUNCH VEHICLE- ATLAS-CENT 


BRIEF DESCRIPTION 

This eiperlment used two telescopes to measure the 
composition and energy soectrs of solar (and galactic) 
particles above about 0.5 MeV/nucleon. The main telescope 
consisted of five colllnear elements (three solid state* one 
Csl* and one sapohlre Cerenkov) surrounded by a plastic 
antlco Inc 1 dence shield. The telescope had a 40-deg* full-angle 
acceptance cone with Its ails approil mat el y normal to the 
spacecraft spin ails* permitting R-sectoreo Information on 
oartlcle arrival direction. Four elements of the main 
telescope uere pulse-height analyzed* and low- and high-gain 


SPONSORING COUNTRY/AGENCY 
UNITED STATES 


NASA-0SSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- VENUS ORBITER 
ORBIT PERIOD- 1**0. MIN 
PERI APSIS- 200. <M ALT 


EPOCH DATE- 12/0A/78 
INCLINATION- 105. DEG 
AP0APSIS- 446 IS. KM ALT 
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BRIEF DESCRIPTION 
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magnet 1c Interference from the spacecraft* Pioneer Venus 1 
settured the detailed structure of the upper ataosphere end 
Ionosphere of Venus* Investigated the Interaction of the solar 
wind with the Ionosphere and the aagnetlc field In the vicinity 
of VeiSiS* determined the characterl ct 1c s of the atmosohere and 
surface of Venus on a planetary scale* aeteralned the planet's 
gravltat lonal field harmonics from perturbat Ions of the 
spacecraft orbit* and detected gamma-ray bursts* 


BRIEF DESCRIPTION 

This eaperlment used data obtained from the S-bang and 
x-band radio signals* The objectives mere (1) to determine the 
lateral variations In the Venusian atmosphere and Ionosphere* 
(2) to study the solar wind microscopic flou* and (3) to 
analyte solar ulnd scintillations (scale and characterlstl cs of 
the Irregularities In the Venusian atmosphere)* 
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BRIEF DESCRIPTION 

The Instrument for this eiperlment mas a quadrl spher leal 
electrostatic analyxer (similar to the plasma Instrument on 
Pioneers 10 and ID* m It n five current collectors and 
electrometers. The energy/charge range was 50-8000 (Ions) In 
32 steps and 1-500 (electrons) In 16 steps* The angular range 
covered mas plus or minus 85 deg elevation by 360 deg axlmuth* 
and the detector field of view -as 15 oeg by 25 deg or 15 deg 
by *5 aeg* depending on position* The logic design was 
essentially that used on Pioneers 8 and 9* The objectives were 
to measure solar ulnd conditions outside the Venusian oou 
shock* Inside the aagnetosheath flow field* and to study the 
lonopausal structure* Solar-wing measurements were made during 


BRIEF DESCRIPTION 

This Investigation combined results obtained from the 
orblter mission with results from the multi-probe mission to 
obtain a unified picture of the atmospheric and Ionospheric 
chemistry and transport processes occurring In the atmosphere 
of Venus* 
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BRIEF DESCRIPTION 

An omnlol rect lonal gamma-ray 
Phosvlch scintillation spect rometer s 
0*2 to 2*0 MeV was used ulth logl 
beginning of a gamma event and to 1 
data collection. Oata mere stored 
suoseouent transmission to earth* 
gamma event had occurred was obta 
results from other experiments In 
eiperlment provided long-baseline tl 
for calculating accurate source 
Klebesadel et al*» IEEE Trans* Geosc 
76 * 1980 *) 
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BRIEF DESCRIPTION 

This eiperlment consisted of a pair of cylindrical 
Langmuir probes of the type used on the Atmospheric Explorer 
(AE) series. Two probes were required* so that one was always 
out of the wake of the spacecraft* In flight* 56 measurements 
taken at a rate of one per second provided high spatial 
resolution for the measurements of electron density and 
temoerature* The results of these high-resolution measurements 
were used both to study the upper atmosphere and the Ionosphere 
and to Investigate the Interaction of the solar wind with the 
Venusian Ionosphere* This eiperlment provided measurements 
over the whole region traversed oy the orblter* covering a 
large range of solar aspect angles* to yield a more complete 
conf Igurat Ion of the physical properties of the lonopause 
region. (See Krehblel et al*« IEEE Trans* Geoscl* 8 Rem* 
Sensing* GE-18* 99* 1980*) 


PIONEER VENUS 1* REATING- 


INVEST IGATION NAME- ATMOSPHERIC DRAG (0A0) 


78-051A-19 


INVESTIGATIVE PROGRAM 
C00E EL 


INVESTIGATION 01 SC I PL I NE I S) 
PLANETARY atpcsphercs 


PERSONNEL 

PI - G.P. KEATING 


NASA-LARC 


PIONEER VENUS 1* CROFT- 


INVESTIGATION NAME- GAS-PLASMA ENVIRONPENT-OUAL FREOUENCY 
EXPERIMENT (0GPE) 


BRIEF DESCRIPTION 

This eiperlment 
x-band radio signals 
were (1 ) to establl 
density and oenelt 
relationship of 
atmospheric density 
and short ter* varl 
density variations* 
semi-annual variation 
and (5) to formula!' 


made use of the spacecraft S-bano and 
for data measurements* The objectives 
sh the diurnal variation of t hermospher 1c 
y scale helqht (2) to determine the 
l ar «1nd variations to variations In 
(3) to determine the relationship of long 
at Ion In solar extreme UV radiation to 
(R) to search for phenomena such as a 
anq suoer rotation of the t hermosp here* 
a ther-ospher 1c model for the Venusian 


76 






i 
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PIONEER VENUS It KLIORE 


U OF MASSACHUSETTS 


INVESTIGATION NAME- RADIO OCCUPATION (ORO) 

NSSOC 10- 7B-051A-20 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISC IPL I NEC S> 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI - A • J* KL10RE NASA-JPl 

BRIEF DESCRIPTION 

This experiment made use of th* S-band and x-band radio 
signals for data ituurtMntl* The objectives ware (II to 
aaaoura refractlvlty prof 1laa» (2) to measure S- and X-band 
dlapartlon and absorption* (3) to aaaoura electron penalty 
height profile** and (8) to dataralna the dynamics of the lower 


....... PIONEER VENUS 1* KNUDSEN — .............. 

INVESTIGATION NAME- RETARDING POTENTIAL ANALYZER CORPA) 

NSSOC ID- 78-051A-07 INVESTIGATIVE PROGRAM 

CODE EL/CO-OP 

INVESTIGATION OISCIPLINE(S) 
PLANETARY ATMOSPHERES 
PLANETARY IONOSPHERES 

PERSONNEL 


PI - V.C* 

KNUDSEN 

LOCKHEED 

PALO 

ALTO 

01 - 8* 

SPfNNER 

INST FUR 

PMYS 

VELTRAUM 

01 • R.c. 

VHITTEN 

NASA-ARC 




BRIEF DESCRIPTION 

Thlo Investigation used a Lsngmulr-probe 

ratardlng-potant lal analyzer designed to oeasure electron 
concantrat Ion and temperature* major Ion concentrations and 
temperatures* Ion drift velocities* and the energy distribution 
function of sapient photoelect tons. It was an adaptation of 
the Instrument flown on the German Seros satellite In 1972* 
Either one of two sensor heads could be used* each consisting 
of a aultlgrld cup and electrometer* which could operate In 
electront Ion* or photoelectron aodes* Initiated by spacecraft 
roll pulses* The measurements taken when the sensor axis was 
closest to the plasma flow velocity vector were transmitted* 
The alas of the Invest Igat Ion were to improve knowledge of the 
Important Ionic reactions In the Venusian Ionosphere* to study 
the plasma transport processes to determine If Venus has a 
polar wind* to study the processes at the solar wlnd-lonosohere 
boundary* and to study similar alms concerning the ambient 
electron population* (See V* C* xnudsen et el** IEEE Trans* 
Geoscl* I Rem* Sensing* SE-1B* 50* 1980*1 

....... PIONEER VENUS 1* MASURSKY— — — — — — — • 

INVESTIGATION NAME- INTERDISCIPLINARY SCIENTIST 


NSSDC ID- 78-051A-08 INVESTIGATIVE PROGRAM 

CODE CL 

INVESTIGATION DISCIPLINED) 
GEODE SY ANO CARTOGRAPHY 
PLANETOLOGY 


PERSONNEL 

PI • H* MASURSKY 


US GEOLOGICAL SURVEY 


BRIEF DESCRIPTION 

Surface profile* roughness* and electrical properties 
data from the Pioneer Venus radar altimeter were analyzed In 
conjunction with spa cecraf t- der Ived gravity Information and 
earth-based radar backscatter data to produce a series of 
cartographic and geologic maps* The Initial maps Included 
geometric arrays of radar profiles and topographic contour 
data* These were then utilized to oroduce a shaded relief 
cartographic map* scale 1 to 25 million* with superimposed 
contour Information* Preliminary Venusian geologic 
Information* Inferred from all available spacecraft and 
earth-pased radar data sources* will subsequently be added to 
the cartographic map base to oroduce geologic maps* It Is 
anticipated that one to three larger-scale (1 to 5*EG) 
cartographic and geologic maps of scientifically Interesting 
Venusian surface features als» will be produced* 


....... PIONEER VENUS 1* MCGILL— ——— — ——————— 

INVESTIGATION NAME- INTERDISCIPLINARY SCIENTIST 

NSSDC ID- 7B-051A-09 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION 01 SC 1PL I NE ( S ) 
PLANETOLOGY 


PERSONNEL 

PI - G.E. MCGILL 


BRIEF DESCRIPTION 

Investigations of the topography and geology of Venus 
were undertaken to assure correct recognition of topographic 
and material characterl st Ics of the planet and to arrive at the 
geological and geophysical Interpretation of these 
characteristics* 


....... PIONEER VENUS 1* NAGY— ——————— — 

INVESTIGATION NAME- INTERDISCIPLINARY SCIENTIST 

NSSOC 10- 78-051 A-l 0 INVESTIGATIVE PROGRAM 

COOE EL 

INVESTIGATION DISCIPLINED) 
AEPONOMV 

PLANETARY IONOSPHERES 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI • A.F. NAGY U OF MICHIGAN 

BRIEF DESCRIPTION 

Investlgst Ions of the Ionosphere of Venus were optimized 
by extending current models and formulating a mission plan bast 
suited to address topics Including the physics of the solar 
wlnd-lonesphera Interaction* energetics of the upper 
atmosphere* Ion chemistry* and the processes respons'ble for 
the general structure of the Ionosphere* Including mechanisms 
responsible for the maintenance of the nighttime Ionosphere* 

....... PIONEER VENUS 1* NIEMANN-— 

INVESTIGATION NAME- NEUTRAL HASS SPECTROMETER (ONMS) 


NSSDC ID- 7B-051 A- 1 1 INVESTIGATIVE PROGRAM 

CODE EL 


INVESTIGATION DISCIPLINE ( S) 
aeronomy 

PLANETARY ATMOSPHERES 


PERSONNEL 



®! - H.B* 

NIEMANN 

NASA-GSFC 

01 - G*R* 

CARIGNAN 

U OF MICHIGAN 

01 - R.E. 

HARTLE 

NASA-GSFC 

01 - N*U* 

SPENCER 

NA SA-GS r C 


BRIEF DESCRIPTION 

The experiment used a quadrupole mass spectrometer with 
three Ion-source operating modes and three mass-scanning modes* 
The ion source could be operated alternately In open and closed 
c onf Iguratlons to Increasr accuracy* An adaotlve mats scan was 
used to reduce the bit rate required for a given 
Infomat Ion-return rate* The resolution was l.E-8 for adjacent 
masses* and the mass range was 1 to 85 u* Vertical and 
horizontal density variations of the major neutral constituents 
of the upper atmosphere of Venus were detected and measured to 
define the dynamic* chemical* and thermal states of the upper 
atmosphere* Important constituents measured were He* 0* 02* 
CO* C 02 and/or N2* and A* It was also possible to study H* 0 
and/or H2* C* and ND* (See h* 9* Niemann et al*« IEEE T rant* 
Geosd* t Rem* Sensing* GE-IB* GO* 1780.) 

....... PIONEER VENUS 1* PHILLIPS-- — — 


INVESTIGATION NAME- INTERNAL DENSITY DISTRIBUTION (0100) 

NSSDC ID- 7B-051A-23 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION D! SCIPL INE (S ) 
PLANETOLOGY 
PLANETARY PHYSICS 


PERSONNEL 

PI - R* J* PHILLIPS 
PI - W.L • SJOGREN 


LUNAR « PLANETARY INST 
NASA-JPL 


BRIEF DESCRIPTION 

This experiment used the S-band and x-bend radio signals 
for data measurement s • The objectives were (1) to determine 
the Internal mats distribution and the physical processei that 
have operated to produce the distribution* (2) to determine the 
relationship of the surface morphology to the Internal density 
dlstrlbut Ion* (3) to determine the amount of Isoatatlc 
compensation of the Venusian topography* and (8) to describe 
•n evolutionary traek for Venus that Is consistent with the 


....... PIONEER VENUS 1* RUSSELL 

INVESTIGATION NAME- MAGNETOMETER (OMAG) 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


NSSOC ID- 78-051A-12 


INVESTIGATIVE PROGRAM 
CODE EL 

INVESTIGATION OI SC 1PLI NE ( S > 
magnetosphcric PHYSICS 
PARTICLES ANO YIELDS 
ATMOSPHERIC physics 


....... PIONEER VENUS It SHAPIRO - — — 

INVESTIGATION NAME- CELESTIAL MECHANICS (OCM| 

NSSOC 10- 78-051A-21 INVESTIGATIVE PROGRAM 

COOE EL 

INVESTIGATION DISCIPLINE (S> 
PLANETARY ATMOSPHERES 


PI 


C.T. 

RUSSELL 

u 

OF 

CALIF, 

LA 


celestial MECHANICS 

01 


P.J. 

COLEMAN# JR. 

u 

OF 

calif# 

LA 



01 


F.V. 

C0R0NITI 

u 

OF 

CALIF# 

LA 

PERSONNEL 


01 


C.F. 

KENNEL 

u 

OF 

calif# 

LA 

PI - I.I. SHAPIRO 

MASS INST 

01 


R . L . 

mcphcrron 

u 

OF 

CALIF, 

LA 



01 


G.L. 

SISCOC 

u 

OF 

calif, 

LA 

BRIEF DESCRIPTION 



BRIEF DESCRIPTION 

This eiperl aent used a trlailel fluigate aagnMoaeter 
with two ring-core aanaort at tha and of a nagnetoaeter boo* 
and ona ring-core sensor# at *5 dag to tha spin ails# halfway 
down tha too*. Tha drive and electronics daaign had baan uaad 
on tha Apollo IS and IS auoaatall Itaa. Tha objectives wara to 
datarolna any planetary and reonant Magnetic field*# to daduca 
tha location and strength of tha Ionospheric currant systea# to 
datarolna tha energy and aass balance In the upper atoosphere 
of Venus# to datarolna the nature of tha solar wind Interaction 
with Venus# and to study the near-wake region of Venus and the 
structure of tha Venusian bow shock. Interplanetary objectives 
wara to datarolna the perturbation of the near-planet region by 
Venus and to ceapare the properties of the average field at 0.7 
and 1*0 au. The Instruaent was Intended to# In the worst case 
of low-bit and low-saople rates# Measure one vector per 32 s. 
While In Venus orbit# when the spacecraft was coasting through 
the Interplanetary region In the apoaosls nodr# the saaple rata 
was one vector oer 8 s# while the spacecraft was passing 
through the Venusian Ionosphere In the perlapsls node* the 
saople rate was four vectors per s. (See C. T# Russell et el.# 
IEEE Trans. Geoscl. & Ren. Sensing# GE-18# 32# 1980.) 


This riper leant used the S-bend and N-band radio signals 
for data oeasureaents • The objectives were (1) to aodel the 
gravity field of Venus# (21 to estlnate tha direction and 
Magnitude of the Venus spin vector# (3) to bound the Magnitude 
of (and possibly estlaate) the polar notion of Venus# (A) to 
deterolne the density profile of the upper atnosphere# and (5) 
to deterolne a connection between the coordinate systeo of 
planetary ephenerldes and an Inertial coordinate systeo 
referenced to eitragslactlc radio sources. 


PIONEER VENUS 1# STEWART- 


1NVESTIGATI0N NAME- PROGRAMMABLE ULTRAVIOLET SPECTROMETER 
(9UVS) 


NSSOC ID- 78-051 A- 15 


PERSONNEL 


INVESTIGATIVE PROGRAM 
COOE EL 

INVESTIGATION 01 SC I PL I NE ( $ > 
PLANETARY ATMOSPHERES 
AE ROSOM Y 
IONOSPHERES 



— PI 

OI 

- A.I. 

- C.A. 

STEWART 

BARTH 

U 

J 

o c 

OF 

COLORADO 
COLOR AOO 

INVESTIGATION NAME- ELECTRIC FIELD DETECTOR (0EF0) 

01 

• c.w. 

H0RD 

U 

OF 

COLORADO 

01 

- G.E. 

THOMAS 

u 

or 

COLOR AOO 

NSSOC 10- TS-051N-JJ I NVCSTI GATI tfC P«0G«»N 

OI 

- 0. 

AN0ERS0N 

N0AA- 

-SEL 


PERSONNEL 

PI - F.L. SCARF 
01 • I.M. GREEN 


COOE EL 

INVESTIGATION DISCIPLINED) 
PARTICLES ANO FIELDS 
SPACE PLASMAS 


TRW SYSTEMS GROUP 
TRW SYSTEMS GROUP 


BRIEF DESCRIPTION 

This eiperlnent consisted of a modified version of tha 
Pioneer 8 and Pioneer 9 eioerleents to Measure the 
electric-field coaponents In four 301# narrow-band channels 
centered at 100# 730# 7350# and 30»000 m*. The alas of the 
Investigation were to perforn an analysis of VLF electric 
fields at Venus and to elucidate the plasna Interactions 
between the solar wind and the Ionospheric or eiospherlc 
olasoa. The role of olasna Instabilities In wodlfylng the heat 
flui froo the solar win- and In themalltlng newly-born Ions 
froo Venus was also stud'ed. A self-contained balanced V-type 
antenna with a differential preanpllfler was enployed to nake 
the neasureoents. At the 512 -ods satellite node# one frequency 
scan per second was obtained. (See F. L. Scarf et al«# IEEE 
Trans. Geoscl. ( Ren. Sensing# GE-1R# 36# I960.) 


PIONEER VENUS 1# SCHU9ERT- 


INVEST IGAT ION NAME- INTERDISCIPLINARY SCIENTIST 

NSSOC 10- 78-051 A-1A INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLINED) 
IONOSPHERES 

magnetosphcric PHYSICS 
planetary ATMOSPHERES 
planetology 

GEODESY ANO CARTOGRAPHY 


PERSONNEL 
PI - G. 


SCHUBERT 


U OF calm# LA 


BRIEF DESCRIPTION 

This Investl 
a 125 -mm Ebert-F as 
drive. Air glow# s 
emissions were de 
eaosphere of Venus 
and aap the coaposl 
theraosphere and 
above the visible c 
and escape rate of 
the 1100-3*00 A 


gatlon used a 125-nn Cassegrain telescope on 
tie spectroneter with a orograaaable orating 
cattereo sunlight# and hydrogen Lynan-alpha 
tected In the t heraosphere# aesosphere# and 

tlon# tenperature# and photochenlstry of the 
Ionosphere# to determine the pressure at and 
louo tops# and to establish the distribution 
atoalc hydrogen. The Instruaent operated In 
region. (See A. I. *. Stewart# IEEE Trans. 
Ing, GE-18# 85# 19P0.) 


....... PIONEER VENUS 1# TAYLOR# JR.— ———————— 

INVESTIGATION NAME- ION MASS SPECTROMETER l-AOAMu (0IMS) 

NSSOC 10- 7B-051A-17 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION 01 SC I PL I NE ( S ) 
PLANETARY IONOSPHERES 
PLANETARY ATMOSPHERES 

PERSONNEL 


PI 


M . A . 

TAYLOR# JR. 

NA SA-GSFC 

01 


S.J. 

BAUER 

GRAZ U 

01 


R.E. 

HARTLC 

nasa-gsfc 

01 


H.C. 

0R I NT O'U 

NASA HEADQUARTERS 

01 


J .R . 

HERMAN 

NA SA-5S V C 

01 


T.M. 

DONAHUE 

U OF MICHIGAN 

OI 


P.A. 

CLOUTIER 

RICE U 

01 


F.C. 

MICHEL 

RICE U 


BRIEF DESCRIPTION 

Measureaents of plasna teaperatur es# Magnetic fields# 
particle coaposltlon# and other data were used to develoo and 
teat theories of ataospherlc circulation and solar 
wind-ionosphere Int wract Ions. In the case of topography and 
gravity# the data (altlaetry and tracking) were used both In 
deacrlptlve fashion# to slnply characterise the surface of 
Venus and Its gravl tat lonal field# and In a aore quantitative 
war to aooe* the Internal structure of the planet. 


BRIEF DC SCR 
The 

Ions In the 
In terns of 
used was 
the design 
satel l lies, 
variety of 
Taylor et 
1980.) 


I PT I ON 

conpos It 1 < and concent rat Ion of themal positive 

Ionosphere of Venus were deteralned and Interpreted 
vertical and horizontal coaponents. The Instruaent 
i Bennett radlo-f requency "ass spectroneter based on 
of those flown on OGO and Ataospherlc Ciplorer 
A nass range of 1 to 80 u was covered with a 
autonatlc scan-search nodes available. (See h. A. 
el.# IEEE Trans. Geoscl. I Rea. Sensing# GE-18# ss# 


....... PI0NECR VENUS 1# TRAVIS- 

INVESTIGATION NAME- CLOUD PHOTOPOLARIMETER 
NSSOC 10- 7B-051 A- 06 


INVESTIGATIVE PROGRAM 
COOE EL 


INVESTIGATION 01 SC IPL INC (S » 
planetary atmospheres 
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TKAVlS 
STONE 
LAC I S 


NASA-GISS 

MASS INST Of TCCh 

NASA-GISS 


PAOGNDZ 9 


PEASONNEL 
MI - L • 
01 - P.H 
01 - A. A 


BAIEP OESCAIPTION 

TMt experiment used • simplified version of thp Imaging 
Photepelarl meter IIPP) flown on Alonttn 10 and 11 t# provide 
low- resolut font four-color « ao» of the Venusian cloud cover 
with o high-resolution Imaging capability near aporenter. The 
principal objective pf this 1 nveat Iget Ion «§■ to datarolnp the 
orooartlaa of the claudt and hate* Including the vertical and 
horliontal dlttrlputlon of top particles* cloud particle alia 
pod rofroctlve Indaie the cloud-top height* and the number 
penalty of particles. 


P I ONCE A VENUS 1* V00- 


INVESTIGATION NAIC- A TMOSPHEAI C AND SOLAN COAONA TUABULENCE 
tOTUBI 


NSSOC 10- 70-O31A-22 I’ /ESTIGAT I VE PA OCCAM 

COOE EL 

INVESTIGATION OISCIPLINCIS) 
PLANCTAAf atmospmeaes 

PE A S ON 1C L 

PI • A. WOO NASA-JPL 

BAIEP 0ESCAIPTI0N 

This experiment me dr uca of the S-band and N-bend radio 
olgnale for data oaoauraaant a* The objective! of tho 
eiparloent -are to measure t 1 > the Intenelty variation of 
turbulence with altitude* (2) planetary latitude and longitude* 
and ( 3) the distribution of acala eltea In the atmosphere. 

• ••••• PA0GN02 «••••••••••••••••••••••••• 


SPACECAAPT COMMON NAME - PA0GN02 § 

ALTEANATE names- 121 1 A 

NSSOC ID- 00-103A 

LAUNCH OATE- 12/23/00 WEIGHT- PIS. KG 

LAUNCH SITE- TVUAATAM (BAIKONUA COSMOD® 0NC ) * U.S.S.®. 
launch vehicle- UNKNOWN 


SPONSOAING COUNTAT/AGENCT 

U.S.S.A. SAS 


initial OABIT paaameteas 

0ABIT TYPE- GE0CENTAIC 
OABIT Pf A IOO- 3609. MIN 
PEAIAPSIS- 900. KM ALT 


EPOCH DATE- 12/23/00 
INCLINATION- G3.8 OEG 
APOAPSIS- 197390. KM ALT 


PEASONNEL 

PS - A. A. GALEEV 


I K I 


BA IE® 0ESCA1PTI0N 

Thla apacecraft uaa a neaber of a continuing aerlee to 
oeaaura charged ©article** plaaaa* Magnetic flaldc and 
electr omagnetl c radiation. Although no eoeclflc Information 
haa been provided concerning the experiments and the adentlflc 
objective** It It likely they were both tlallar to Prognoc 7. 
The t tudy of tolar uv* x-ray* and gemma-ray e«i colon* waa 
continued along with the monitoring of electrona ano proton* In 
Interp lanetary tpace and the magnet otphere. The Invest Igat Ion 
of the nuclear conpoeltlont of color and galactic coaalc ray a 
was continued along with the measurement of In situ magnetic 
fields, a request was made * o the Project Scientist to provide 
descriptions of the various Instruments* but no resoonie was 
received. It wet known from other sources that the solar x-ray 
experiment was the tame as that flown on Prognoi 7. 

------ PA0GN02 0* L I CK IN-—— 

INVESTIGATION NAME- S0LAA X-A A Y SPECTA0METEA 

NSSOC 19- 80-103A-01 INVESTIGATIVE PA0GAAM 

SCIENCE 


SPACECAAPT COMMON NAME- PA0GN02 9 
ALTEANATE NAMES- 19103 


NSSOC 10- 03-O07A 


LAUNCH OATE- 07/01/B3 WEIGHT- KG 

LAUNCH SITE- UNKNOWN* U.S.S.A. 

LAUNCH VEHICLE- UNKNOWN 

SPONSOAING COUNTAT/AGENCT 

U.S.S.A. SAS 


INITIAL CAB IT PAAAMETEAS 
OABIT TYPE- OEPCENTA IC 
OABIT PEAI00- 30990. MIN 
PEAIAPSIS- 300. KM ALT 


EPOCH OATE- O7/B2/0 3 
INCLINATION- 03.3 OEG 
APOAPSIS- 720000. KM ALT 


PEASONNEL 

PS - A . A . GALEEV 


IK I 


AA1EP DCSCAIPTION 

This spacecraft was one of a continuing series to Measure 
electromagnetic radiation* Magnetic flelda* plasae* ana charged 
particles. Although the specifics on uhat eiperlaenta were 
flown are not available* It Is kne«n that no particles ar 
fields eiperlaenta were flown on Prognoi 9. Possibly one 
plasoa experiment was on board. Clearly the oaln goals were 
neesurenents In the electroaagnet 1c saectrua and the ene 
eiperlaent that la known specifically la an G-eo radio 
telescope. 


PA0GN02 9* STAUKOV- 


INVESTIGATION NAME- COSMIC AAD10 TELESCOPE 

NSSOC ID- 03- 00 7 A- 0 1 INVESTIGATIVE PAOGAAM 

SCIENCE 

INVESTIGATION 01 SCIPL INC 1 S 7 
ASTAONOMY 

PEASONNEL 


PI 


I .A. 

STAUKOV 

IK I 

01 


A. 2. 

SAG0EEV 

I K I 

01 


N . S . 

KAADAShEV 

IK I 

01 


D.P. 

SKULACHEV 

IKI 

01 


N . A . 

EVSMONT 

Ik I 


BAIEP 0CSCA1PTI0N 

The Instrument employed an antenna with a 0-deg beam 


width. 

It 


at 


of 0 

MM 

and used a 


empl If ter 


The modulation 

scheme 

permitted a 

ccwoar 1 s 

on < 

>f the br' 

1 gh tr 

ies* temperature 

of th« 

t sk 

y where the 

antenna 

was 

pointed 

and 

et an angle 

of 90 

deg 

Th« 


relative error* delta T/T* was less than l.E-9. 
• •••••••••••••• SAK I CAKE ••••••••••< 


SPACECAAPT COMMON NAME- SAKlGAKE 
ALTEANATE NAMES- MS-T3 

NS30C 10- 03-0 0 1A 

LAUNCH DATE- 01/07/03 WEIGHT- 130. KG 

LAUNCH SITE- KAGOSHIMA SPACE CENTEA * JAPAN 
LAUNCH VEHICLE- M-3SII-1 

SPONSOAING COUNTAT/AGENCT 

JAPAN ISAS 

INITIAL OABIT PAAAMETEAS 
OABIT TYPE- HfLIOCCNTAIC 
OABIT PEAI00- 310.0 DAYS 
PEAIAPSIS- .013 AU AA0 

PEASONNEL 

PM - K. HIAAC ISAS 

PS - H. OVA U OP TOHOKU 


EPOCH OATE- 01/19/03 
INCLINATION- 1.012 DEG 
APOAPSIS- 1.012 AU AAO 


INVESTIGATION 01 SCIPL I NE < S) 

SOL AA PHYSICS 

PEASONNEL 

PI • O.B. LICKIN I K 1 

PI - A. VALEN1CEK ASTAONOMICAL INST 

BAIEP DESCRIPTION 

Two detectors were used to record solar x rays In the 
energy range 2.2 to 90 keV. A Nal <Tl> scintillation detector 
3 an thick with m.5 so cm area was used for the energy range 0 
to 90 keV. Pulse-amol Itude analysis was done for five 
contiguous energy channels over this range. An additional 
energy range of 2.2 to 7 keV was covered by a gas-filled* 
beryll lum-wlndow proportional counter* using amplitude 
dlscrlalnat Ion. The high voltage to the gas counter was 
autonatlcal ly switched off by a rate-senslt Ive device during 
passage through the radiation belts* to orolong the lift of the 
detector. The same Instrument was used on Prognoi 3* 0* and 7. 


BAIEP DESCRIPTION 

Saklgake Is a test spacecraft slollar to Plenet-A which 
will fly by Comet Halley at a distance of severol Million 
kilometers. It carries Instruments to Measure plasae wave 
spectra* solar wind Ions* and Interplanetar y magnetic fields. 
The spacecraft Is spln-stabll lied at two different rates (3 and 
0.2 row) during the Mission. It is eouloped with hydrailne 
thrusters for attitude and velocity control* star and sun 
sensors for attitude deternlnet Ion* and a mechanically despun 
off-set parabolic dish for long-range comnunlcat Ion. 

....... SAKIGAKE* OVA — — — —— ——————————— 

INVESTIGATION NAME- PLASMA WAVE SPECTAAL AECCIVEAS 


79 


NSSOC 10- 85-00 1A -0 1 I NVE ST I GAT 1 VE PROGRAM 

SCIENTIFIC SATELLITE 

I NvEST I GAT 1 OR 0ISC1PL1NC(S> 
INTERPLANETARY PHYSICS 

planetology 

PERSONNEL 

PI • h. OTA U OP fOMOKU 

BRIEF OC SCRIPT ION 


tun-aynt hreneut erblt* The rpicrcrift boor we* a crMndir 
appraalaately 1.7 by 1*25 a and consider of two aajor aonuleet 
the obtervetory aodule pM«h housed the scientific Instrument** 
and th» spacecraft but* Tb* spin aala aai orlantad noraal la 
the orbital piano. Tho eaaaand tyotoa oat capable of eaecutlng 
(aaaondo In roal Hat or fraa otorod progrea control. Power 
apt ouppttod ay a talar coll array* The toloaatry tytloa was 
utad either In a roal-ltao or In a tapo-rocardor aodo* Further 
dotallt and toot aeatureaent rotullt can bo found In C. a* 
Barth ol al.t "Solar aoooapnort eaplorer! cctonttflc objectives 
and rotullt*" Geephyt. Rot* Loll** v* !0* n* 4* o. 237* 1713. 


within tovoral allllon klloaolort of Coaoi Hollar* Bolt 
oloctrtc and aegnetlc field coooononlt aro toaturod uilng 
tMoap- f roquonc y rocolvorc* Tho aoaturod froquoncy ranges fraa 
70 hi to 111 phi. 


SARUAKC* Of AM A« 


INVEST IGATION NAME- ION RCTAROING POTCNT IAL ANALYZER 

NSSC 10- B5-001A-02 I NVCST I GA T 1 VC PROGRAM 

SC1CNTIP1C SATELLITE 

INVESTIGATION 0 1 SC IPL I HE < S ) 
interplanetary physics 
PLANETOLOGY 

PERSONNEL 

PI - K . OTAMA ISAS 


BRIEP DESCRIPTION 


Thlt Investigation Involves tho aoaauroaont at tho to 
ulnd Ion tooporaturo and bulk velocity althln o dlctanco 
tovoral allllon klloaetera of Coaot Hal toy and 
Intorplar rtary space* A rotardlng potential analyser It ui 
to obtain the aoaauroaont t • 


of 

In 


SANIOAKE* SA1TO 


INVESTIGATION NAME- TRIAklAL RING-CORE MA GNCT OMETCR S 


NSSOC 10- 85-001 A-03 


INVESTIGATIVE PROGRAM 
SCIENTIFIC SATELLITE 


------ SMC * BARTh— ——————————— 

INVESTIGATION name- uv ozone 

NSSOC ID- B1-100A-01 INVESTIGATIVE PROGRAM 

CODE ££/ CO-OP, SCIENCE 

INVESTIGATION 01 SC IPL INC ( S I 
aeronomy 


PERSONNEL 
PI - C* A* 

BARTH 

U OF 

COLORADO 


01 


G*J* 

R0TTMAN 

U OF 

COLORADO 


01 


R.J. 

Thomas 

U CF 

COLORADO 


01 


J.C. 

GlLLC 

NATL 

CTR for ATMOS 

RES 

01 


A* 1 • 

STEWART 

U OF 

COLORADO 


01 


C.W. 

M0RD 

U OF 

COLORADO 


01 


P*J* 

CRUTZEN 

MP1- 

chemistry 


01 


R *E • 

0ICKINS3N 

NATl 

CTR FOR ATMOS 

RES 

01 


P.L* 

BAILEY 

NATL 

CTR FOR ATMOS 

RES 

01 


J*F . 

N0R0N 

N0AA 

-ERL 


01 


G*E* 

THOMAS 

U OF 

COLORADO 


Ol 


J* 

L0N00N 

U O' 

COLORADO 



BRIEF DESCRIPTION 

The objective of the ultraviolet Oiene Caoerlaent wot to 
aoaouro otone aboorptlon of Raylelgh-tcottered ounitght In the 
alddlo ultraviolet region. a dual-channel Cbert-Faotlo 
tpoctroaetor operated In the reglono 1880-3100 A and 2230-3*0* 
A and vlouod noraal to the apln ailt* There uore 208 or 11 
grotlng ttopc per aeon, reaped Ively* At half aoalaua the full 
uldth of the signal eat 15 A. 


INVESTIGATION 01 SCIPl I NC I SI 

interplanetary magnetic ficlos 

PLANETARY MAGNETIC FIEL0 I 


- SMC* BARTH— — — — — — — — — — — — — — — 
IGATION NAME- INFRARED RAOIOMCTCR (O CHANNELS) 


PERSONNEL 

PI - T* SAIT0 


U OP T0H0<U 


NSSOC ID- 81-100A-02 INVESTIGATIVE PROGRAM 

CODE Cf/CD-OP. SCIENCE 


BRIEF DESCRIPTION 

Thlt Inveatlgat Ion Involves the aeasuroaont of the vector 
aognotlc field In the Interplanetary aedlua and ulthln several 
allllon klloaotors of Coeet Halley* The eagnotoaotor Is 
constructed with a throe-oals ring core and provides a 
resolution of 1 nT or loss* 


SMC* 


SPACECRAFT COMMON NAME- SMC 

ALTERNATE names- SOLAR MESOSPHERE E«PL* 12887 


NSSOC 10- 81-I00A 

LAUNCH 0ATC- 1 0/06/81 WEIGHT- 1C5* KG 

LAUNCH SITE- VANOENBCRG APB, UNITED STATES 
LAUNCH VEHICLE- DELTA 


SPONSORING COUNTPY/AGCNCY 

UNITED STATES NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PER 100- 75*5 MIN 

PCRIAPSIS- 535. KM ALT 

PERSONNEL 

MG - M.B* WCINRCB 
MG - G*F. ESENWEIN 
SC • S.G. TILFORO 
PM - J. PAULSON 
PS - C* A. BARTH 


EPOCH DATE- 10/14/81 
INCLINATION- *7.5 DEG 
AP0APSIS- 551. KM alt 


NASA HEADQUARTERS 
NASA MCA02UARTCRS 
NASA HCAOOUARTCRS 
N AS A - JPL 
U OF COLORADO 


INVESTIGATION 31 SC IPL INC I S I 
aeronomy 


PERSONNEL 
PI - C.A* 

BARTH 

U OF 

COLORADO 


01 


G.J. 

ROTTHAN 

U OF 

COLORADO 


01 


R.J* 

Thomas 

U OF 

COLORADO 


01 


J*C • 

GILLE 

NATL 

:tr »or atmos 

RES 

01 


P.L. 

BAILEY 

NATL 

CTR FOR ATMOS 

RES 

01 


J*F • 

NORON 

NOAA-ERL 


01 


A.l. 

STEWART 

U 0» 

COLORADO 


01 


C.w. 

HORO 

U OF 

COLORADO 


01 


>*E • 

THOMAS 

U OF 

COLORADO 


01 


J* 

LONDON 

U OF 

COLORADO 


01 


P • J • 

CRUTZEN 

mpi-: 

HEMISTRY 


01 


R.E* 

DICKINSON 

NATL 

CTR FOR ATMOS 

RES 


BRIEF DESCRIPTION 

The objective of the Infrared Redloaeter Caoerlaent uat 
to determine the alt 1 tude-ala Ing ratio profllea for uater and 
atone f<oa thrraal ealaalona. Alto* preccure ana teaperature 
uore detoralned botueon 20 and 70 ka altitude* The 

four-channel rad loaete r/te lecc ope had the folloulng cpectral 
rangot (In alcroaetor •) I 17.2 to 13.2* 15.7 to 1A*7« 10.4 to 
d*G* and 7.2 to 4*1* The full uldtha al half-aaalaua uore **0* 
1.0. 2*0* ana 1.1 alcroaetora* reaped Ivoly* All four channelt 
utlllted (Hg-Cd)Te detectort* wavelength ceparatlon vat 
• ccoapHched ulth aultllayer bandoaaa filter*. The Inctruaent 
line of eight uat noraal to the spin a*1t* 

------- SMC • BARTh— —————— ———————— — —— 

INVESTIGATION NAME- 1.27 MICROMETER AJRGLOw 


BRIEF DESCRIPTION 

The Solar Meaotphere Caolorer (SHE) alaalon objective uat 
primarily to Invectlgate the praceaaet that create and dettroy 
atone In the earth** aeaoaphere and upper atrotoaphere* Seae 
tpeclflc goalc uore (1) to deteealne the nature and aagnltude 
of change* In aetoapherlc oiene demltlec that are the reault 
of change* In the talar ultraviolet flual (21 to deteralne the 
Interr el at lonshlp betueen tolar flu** oiene* and the 
teaperature of the upper ctratoaphere and aecoapherel (3) to 
deteralne the Interrelat tenth Ip belueen oxone and uater vaporl 
and (a) to deteralne the Interrelat lonehlp betueen nitrogen 
dloalde and oxone* The aatelllte eaoertsent coapleaent 
con* 1* t ed of a tolar ultraviolet apectreaeter* an ultraviolet 
oxone tpect roaeter * an Infrared redloaeter* a 1 *2 7-alc roaeter 
spectroaeter * and a nitrogen dloalde *pec t r oae te r. In 
addition, a color proton alara detector uat carried to aeaaure 
the Integrated color flua In the range 30 to 500 MeV* Spin 
etaolllxed at 5 rpa. the tatelllte aoved In a 3 a*a. to 3 o*a. 


NSSOC ID- 61- 1 00 A- 03 INVESTIGATIVE PROGRAM 

C00E EC/CO-OP. SCIENCE 

INVESTIGATION 01 SC IPL INC ( S I 
AERONOMY 

PERSONNEL 


PI 


C.A* 

BARTH 

U OF COLORAOO 


01 


6* J* 

rottman 

U OF COLORADO 


01 


R.J* 

Thomas 

U OF COLORADO 


01 


J.C • 

GILLS 

NATL CTR FOR ATMOS 

RES 

01 


P.L. 

bailey 

NATL CTR FOR ATPOS 

RES 

01 


J *F * 

NORON 

NOAA-ERL 


01 


A.l. 

STEWART 

U OF COLORADO 


01 


C*W* 

hORD 

U OF COLORAOO 


01 


G.E • 

THOMAS 

U OF COLORADO 


01 


J* 

LONOON 

U OF COLORAOO 


01 


P *J« 

CRUTZEN 

HP I -CHEMISTRY 
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01 - ".C . DICKINSON 


MAH CTA fOA ATMOS ACS 


BA HP OCSCAIATIOM 

Thr objective if lb* l»2T-Mtroaittr Alrglem tiicrUtM 
«#• to obtain l lat-ac owning measurements of the 1*2 ?«ot«rooet or 
alrglow In the SO- to 10*ka altitude range* ono of the hydroayl 
•RtlltM between AO and SO km altitude. A dual-channel 
Cbert-Pestle spectrometer operated In the region* M to 2*4 
micrometer* (channel I) ono 1*1 to 3*2 «1croMt»r* (channel 21* 
ono viewed norooi to the to In oats. The foil width of the 
signal ot half-maalmum waa 123 A* There wore S12 grating atop* 
por aeon. 

....... smc* IIMN 

IMCSTISITIOD MAPI • VISIBLE Nl TAOGEN OIOlIDI 

NSSOC 10- Al-IOOA-Oo INVESTIGATIVE AA00AAO 

COOC CC/CO-or* SCICNCC 

INVESTIGATION 01 SC 1 All MC t S I 
MCHOAOLOOT 


ACASONNCL 


AI 


C.A. 

BAATm 

U Of 

coloaaoo 


01 


0 . J . 

AOTTMAN 

U 0» 

COLOAAOO 


01 


A * J * 

THOMAS 

U Of 

COLOAAOO 


01 


J.c . 

GILLE 

NATL 

CTA fOA ATMOS 

AES 

01 


A.L. 

BAILEY 

NATL 

CTA fOA ATMOS 

AES 

01 


J.f • 

NOROM 

NO AA 

-eal 


01 


A. I. 

STEMABT 

U Of 

coloaaoo 


01 


C.V. 

HOAD 

U Of 

COLOAAOO 


01 


B*E* 

THOMAS 

U Of 

coloaaoo 


01 


J. 

L0N00N 

U Of 

COLOAAOO 


01 


A • J* 

CAuTEEh 

PAI- 

CHCPiSTBV 


01 


A *E 

OICRlNSON 

NATL 

CTA fOA ATMOS 

AES 


BAICA Of SCA 1 AT ION 

Tho Solar Aroton Atara Ootoctar ■onltoroo tho Integrated 
oolor proton flya In tho 30 to S00 "eV range. Mhon tho flya 
eaeeeded a aoloctod coooanaablo oaluo* tho Inotruoont algnolod 
an opportunity to oltor otlonco toooondo to observe tho offocto 
of oolor protono on atooophorlo conot fluent $• 

SPMmmemmmeemmm ••••••#••••••••••••• 


AI 


C.A* 

BAnTh 

U Of 

COLOAAOO 


SPACCCAAPT COMMON NAPE- SPP 

01 


G.J* 

aottman 

U Of 

COLOAAOO 



01 


A. J. 

THOMAS 

u Of 

COLO 1 A 00 



01 


J* C • 

GILLE 

NATL 

CTA fOA ATMOS 

AES 

NSSOC 10- B0-01AA 

01 


A.L. 

BAILEY 

NATL 

CT* fOA ATMOS 

AES 


01 


J.f . 

N0M0N 

NDAA 

•EAL 


LAUNCH DATE- 02/14/80 WEIGHT- 

01 


A . I . 

STCVAAT 

U Of 

coloaaoo 


LAUNCH SITE- KCNNEOY SPACE CENTEA. uhlTCO STATES 

01 


C.V. 

HOAD 

U Of 

COLOAAOO 


LAUNCH VEHICLE- DELTA 

01 


G.E. 

Thomas 

U Of 

COLOAAOO 



01 


J. 

L0N00N 

g 0' 

coloaaoo 


sponsoring countay/agency 

01 


A . J • 

CAuTZEN 

MAI- 

CHEM1STAY 


UNITEO STATES NASA-0SSA 

01 


A . E • 

DICKINSON 

NATL 

CTA fOA ATMOS 

AES 

initial oabit aaaapeteas 

BAIEf 

DESCRIPTION 




OABIT TYPE- GEOCENTAIC EPOCH DATE- 


N6 


Tho objective of tho Vlolblo Nitrogen Dloafde Experiment 
■ot to nooaure the olotrlbutton of nitrogen dloaloo In the 23- 
to 40-km altitude region. Thlo -a* done by oeoturlng the 
dlfforontlol obaorptlon of ocotterotf ounllght ay N02 at t«0 
■avolongtha near 4400 A. A dual-channel Ebert-foatle 
opectrooetor operated In the folloalng wavelength Interval*: 
*300 to 4420 a and 3200 to 4*00 a. The otgnal at half aoalauo 
had a full width of 1*1 A ano 10*4 a* reoooct Ivoly • There were 
512 ana *3i grating atop* per scan* roopecf 1 vely • The 
instrument line )f tight woo noraal to the apln ails. 

....... SMft A AO TM-- — -- 

INVESTIGATION NAPE- SOL AA UV PON I TO* 

NSSOC 10- 01-100A-0S investigative aaooaap 

CODE EC/C0-0P. SCIENCE 

INVESTIGATION DISCIPLINES) 

SOLA* PHYSICS 

IONOSPHERES 

ACAONOPT 


ACASONNCL 


PI 


C.A* 

baath 

U Of 

COLOAAOO 


01 


G.J* 

AOTTMAN 

U Of 

COLOAAOO 


01 


• . J. 

Thomas 

U of 

COLORADO 


01 


J *C . 

GILLE 

NATL 

CTA rOA A*N0S 

AES 

01 


A.L. 

BAILCV 

NATL 

CTA fOA ATMOS 

AES 

01 


J.f. 

MORON 

N0AA< 

•CAL 


01 


A. I. 

STEWART 

U Of 

COLOAAOO 


01 


C.W. 

HOAO 

U Of 

COLOAAOO 


01 


G.E. 

Thomas 

U Of 

COLOAAOO 


01 


J* 

L0N00N 

U Of 

COLOAAOO 


01 


A* J. 

cautzen 

MAI- 1 

CHEMISTAY 


01 


A.E. 

DICKINSON 

NATL 

CTA fOA ATMOS 

AES 


BA Iff 0CSCA IAT ION 

The objective of the ultraviolet Solar Monitor Ciperloent 
■ao to monitor the Incoming aolar radiation to determine the 
effect on the oione concentre! Ion. A dual-channel Cbert-fastle 
opectrometer *eaaured aolar radiation ot 1211 A and between 
1400 ano 3100 a with a reoolut Ion of 1 A. the look direction 
waa *3 deg to the spacecraft aala of rotation* In the 3 a* to 
3 pm aun-aynchronou* orbit* the Instrument acennes through the 
aun once per orbit* The full width at half eaaleym woo I* 4* 
There were 512 grating atepa per acan* 


SPE* BAATn- 


INVCSTIGATION NAPE- S0LAA PAOTON ALAAP 
NSSOC 10- B1-100A-04 


INVESTIGATIVE program 
C00E CC/C0-0A, SCICNCC 

INVESTIGATION 0 1 SC I Ai I NE< SI 
AAAT1CLCS ANO MELOS 
SOL AA PHYSICS 


0ABIT ACA 100- 54. B PIN 

ACAIAPSIS- 30 A . AM ALT 


INCLINATION- 20*3 DCS 
AA0AAS1S- 512* RM ALT 


PERSONNEL 



MG • B.A* 

MCCULLAA 

NASA heaoouaateas 

SC - O.M. 

BOHLlh 

NASA heaoquaateas 

AM - J.A. 

COAAIGAN 

NASA -GSf C 

AS - 6.E. 

W000GATE 

NASA-GSfC 


BA1CF 0ESCAIPTI0N 

The Solar Moalmum Ploalon I SPP) waa dealgned to provide 
coordinated oboervotlono of aolar activity* In particular color 
floret* during o period of eaalaym aolar activity. The payload 
woo made up uf oeven Instrument** apeclflcally selected to 
otudy the short-wavelength and coronal want feat ot Iona of 
flereo. Data were obtained on the storage and releaae of flare 
energy* particle acco lerot Ion * formation of hot olaawa* and 
waos ejection. Complementary studies were made aa part of the 
SPP guest Investigator program ano coordinated In situ 
measurements of flare particle emissions were mode from the 
ISCC 3 satellite* The SPP observatory was eoproilmetely * m In 
lengthy fitting Into o circular envelope 2*3 w In diameter* 
The construction was modular* The Instrument module occupied 
the top 2*3 a and contained all the solar poylooo Instruments 
together with the 1 Ine-polnt Ing sun-sensor syotem* Below the 
Instrument module was the multlmlsslon modular spacecraft IMPS) 
containing the systems for ottltude control* power* 
com^jnlcot Ion* and data handling. Between the Instrument 
module one the PPS was the transition adaptor* supporting two 
flaed solar paddles that supplied between 1300 and 3000 w of 
power* Quick and coordinated responses to solar floreo were 
considered essential for meeting the scientific objectives of 
the mission* Therefore* the ground system was designed to 
fodlltote coordinated data evaluation* observation* planning* 
and commend uplink to the onboord stored commond processor* 
Onboard coordination of response to o flare was performed In 
real time* The ettlt ude-cent rol software allowed observatory 
re-oolntlngs an* slow scanning notions! there was also a 
special module for tracking o solar feature over many days* 
SPP operated successfully for 0 months* then developed problems 
In Its attitude control syotem and In the 
Coronograph/Aolar looter eaporlment* These problems were 
corrected by the Solar Paalmum Aepolr Plosion (SPAM) during the 
flight of STS * 1-C In April 1 ABA* further details concerning 
SPP con be found In 0* P* Bohlln et* a.** Solar Physics* v. 45* 
P* 5* 1*40. 
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INVESTIGATION NAME- SOM l-AAT AOLT CHAOMAT OA (RAP I 

NSSOC 10* A0-01AA-PA INVESTIGATIVE AA0GAAM 

COOC E 2/C0-0A 

INVESTIGATION DISCIPLINE <S) 
SOLAA PHYSICS 
ASTB0N0PV 


AI 


L.W* 

ACTON 

LOCRHEEO PALO ALTO 

A 1 


A *H* 

GABRIEL 

RUlHEAfORO APPLETON 

A I 


J.L. 

CULHANE 

U COLLEGE LONDON 

01 


A.C. 

CATUAA 

LOCKHCCO PALO ALTO 

01 


J.H. 

AARHINSON 

U COLLEGE LONDON 

01 


C.G. 

AAALET 

U COLLEGE LONDON 

01 


B.B. 

JONES 

RUlnCAfOAD APPLETON 


SI 


0! 

• C. JORDAN 

orforo J 

PERSONNEL 



01 

- C.J. NCLPS0N 

LOCh HEED PALO ALTO 

PI - C* 

DE JAGER 

O OF UTRECHT 

01 

- B*C. FAUCETT 

AUTmERPORO APPLETON L* 

01 - M.F • 

VAT* BEER 

SPACE RESEARCH LAB 




01 • A.P. 

MILLM0RE 

U OF BIRMINGHAM 

IRICP 

DESCRIPTION 






The aeft R-rey pol ychrooetor aas « hlgh-reaol wt Ion 
Inatruoent that covered the spectral rrglon Iron 1.0 to 22.0 A. 
TMt Pfta Included eolsslon lino* -Men aore loportont for the 
P 1 pgno pip pf plppppp In the 1.9E7 to 9# OCT Pop * temperature 
range* pn prop especially useful for polpr floro pnp active 
polpr roglon ptudloo. Tho i*f conttptod of too Instruoents 
•1m p pooopn control doto Handling and po«or system. Tho bant 
crratol opoctroootor IBCS) op* doatgnod for high 
tloo-roaolwt ten studies In the llnoc of P o I to Pe * * V I pno Co 
RlR* It aloyltpnopualr obaorvod right f taed-aavelength 
Interval a -1th p relatively largo POV U by 1 ort-oln Tnmu« A 
progrpoopb I o olcroprocoaaor controlled traaooffa bet-oon 
tooporpl pno spectral resolution that could provide an ultimate 
tooporal resolution pf 0.040 a. Tho flat crystal scanning 
spectraooter IPCSI provided for 7-channel pol ychroaat 1c oapplno 
of flaring pno other active regions In the reaanance linos of 0 
Will. ho 1R| Mg Hi* SI RI 1 1 0 4 * V* Co >!l and Fe R RV alth 
10-arc-s spatial resolution. In Ita spectral scanning mode it 
could cover the entire 1.0 to 22.0 A region In sbout 7 a# Tho 
FCS consisted of a finely collloated array of flat-crystal 
spoctraootora -1th a field of vie- 1« by lo arc-s that could be 
rostered In 9-orc-a steps over any portion of a target 7 
arc-oln souare. The FCS provided qood spatial and spectral 
resslutlon at saoe cost to teoparal resolution. Its 
arogrpaeable olcroprocetcor controlled tha oseratlon of the 
FCS'a raster and crystal drive oechpnla«s» For further 
Inforaatlon see l. w« Acton et al.» Solar Physics* v. 19* p. 
S3* 1910. 


MUR DESCRIPTION 

The objective of the hard R-ray loading soectr^oeter 
IHiRitl esperlaent -as to oeasure the position* structure* and 
theroo npalc properties of hot themal and nonthereal sources 
In at* ve regions and In flares* This Inatruoent produced 
t -e-dloenslone i loagea olth A-arc-a resolution over an 
aearo slaatel y souare area of side 2 arc-oln so arc-s* or 
32-arc-s resolution over a souare of side 4 arc-oln 24 arc-s* 
These loages - ere ubserved In sis selectable energy channels* 
bet-een 3.9 and 30 keV* -1th a teoparal resolution of 0*9 to 7 
s* depending on the rede of operation. §y Beans of a flare 
flag* the esperlaent alerted other $*■ Instruoents uhen a flare 
began ana Indicated the position of the brightest plsel of the 
observation. The Inatruoent consisted of 10 etched grid 
plates* each divided Into 974 sections that famed the 
collloptor* and 900 olnl -praport tonal counters that provleed a 
posit lon-senslt Ive detector systeo capable af spectral 
analysis* a dual elcrocooputer systeo peraltted three redes af 
operation «*1th coonanaable parpoeters that provided for a 
flestble trade-off bet-een teoporel resolution png spatial 
coverage during different phases of a solar flare. For oore 
details on this esperlaent see h. f. van Peek at el** Solar 
Fhyslca* V* 49* p* 39* 19R0. 

SOM* FROST — ——— — —— ————— — 

INVESTIGATION NAME- WAR 0 R-PAY BURS T SPECTROMETER (HARRS) 


— son* Chupp- 


NSS0C 10- A0-014A-04 


I h VC ST I 64 T I VC PROGRAM 
CODE EZ 


INVESTIGATION NAME- GAMMA-PAT SPECTROMETER (G»E> 

NSSOC ID- AO-014A-07 INVESTIGATIVE PROGRAM 

CODE CZ/CO-OP 

INVESTIGATION DISCIPLINED) 
SOLAR PiTSICS 

astronomy 

PERSONNEL 


PI 


C.L* 

ChuPP 

U Of NEM HAMPSHIRE 

0! 


0*J* 

FORRCST 

U OF NEM HAMPSHIRE 

01 


K. 

P1NKAU 

MPl-ClTRATERR PHTS 

0! 


c* 

RtPPlN 

mpi-ertraterr PhtS 

01 


c* 

RIEGER 

mpi-ertraterr phvs 

01 


m.n. 

JOHNSON 

US NAVAL RESEARCH LAB 

01 


R* L* 

NINZER 

US NAVAL RESEARCH LAB 

0! 


J.0. 

KURFESS 

us naval research lab 

01 


G*H. 

SHARE 

US NAVAL RESEARCH LAB 

01 

BRIEF 

- A.S. JACOBSON 
DESCRIPTION 

NASA-JPL 


The gaaoe-rsy spectrooeter ( GRE ) ut Hired a set of 
NallTL) detectors and CsIfNsl detectors to fora three separate 
Instruoents far oeasureoent of the solar gpras-ray soectruo: 
ID an actively shielded* aultlcrystal gaoaa-ray spec t ro-eter* 
12) a high-energy gaooa-ray detector* ana 13) an auslllary 
R-ray detector. The heart of the gaoaa-rav spectrooeter 
consisted af seven 7.4-aa-c* Ns I Integral line detectors 
shielded by an annulus of Csl ana * 7.4-co thick csl back I the 
front one back of this systeo -ere shielded by a plastic 
scintillator to reject charged particles* The spectrooeter 
produced a 474-channel pulse-height soectru* every 14 s over 
the energy range 0.3 to 9 MeV. The energy resolution -as less 
than 71 Fy-M at 0.442 «eV. A 2-s tire resolution -as available 
In three -Indo-s to study oro-ot line eolsslon et 4.4 and 4.1 
MeV . photons froo 0.3 to 0.39 m-v -ere recorded «1th a 44-o« 
resolution. The high-energy detector consisted of the seven 
No! front detectors of tho gsona-ray spectrooeter and the large 
29-co dlaoeter b« 7.4-co Csl back detector. Cventa In the 10- 
to 100-MeV range occurring In this total detector oass -ere 
analysed by separate pulse-height a^alyxers. Neutrons above 20 
MeV could be distinguished by a difference in signature and In 
tloe af flight froo the solar surface. The high-energy systeo 
had ? 2-a tloe resolution. The auslllary R-ray detector 

consisted of t-e 0.4-co thick ha! detectors* one i.th an Al 
filter to cover the 10- to 10-keV range and the other -1th an 
Al-Fe filter to cover the 29- to lvO-keV range. The R-ray 
cysteo hod a tloe resolution of 1 s and four energy channels* 
«or oore details on this esperlaent see D. J. Forrest et al.* 
Solar Physics* v* 49* o. 19* 19R0. 
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The hard R-ray burst spectrooeter (hrrbs> .as concerned 
■1th lopulslve flare eolsslon to oo.eroine the r le of 
energetic electron* In solar flare Mechanises* The Inatruoent 
consisted of a disk-shaped Csl(ha) central detector and a 
CsIlNa) active collloetor eleoent that surrounded the central 
detector. Pn otoault Ipl ler (PM) tubes aere used to vlea the 
crystals. The central crystal *at 0.439 co thick alth a 
sensitive area of 71 so co* The collloptor provided a 40 deg 
FyMM FOV. The energy range 20 to 240 keV -as covered by 19 
energy-loss channels that provided continuous oeasureoents -1th 
a tloe resolution of 12R vs. The systeo possessed an energy 
resolution of 301 fuhm at 122 kev. By use of a circulating 
32 k--ord oeoory* tloe resolutions cs short as 1 os Here 
obtained for fast-rising bursts* but no spectral data aere 
available alth this aeoory. Either a constant tloe ICT) or 
constant count (CC) oooe for the oeoory could be selected. 
Using the C? *ode during solar observing perloos* 10-** 
resolution could be obtained for any flare output that 
triggered the device* using the CC mode during spacecraft 
night* gaooa-ray bursts could be detected effectively* A 
charfeo particle detector aas used to sense the South Atlantic 
anooaly region pno to turn off the voltage to the PM tubes. 
For oore detailed Information about this eaperloent see L* E* 
Oralg et al.* Solar Physics* v* 49* p. 29* 1910. 
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Yhe prlee objective of this esperlaent aas to Measure the 
response of the coronel electron density and Magnetic field 
structure to the passsge of transient ohenoeena on rapid t 1*e 
scales* The secondary objective -ss to deteratne the density 
and orientation of the Magnetic field structure of the corona 
on a synoptic basts. The coronagraph/pol sr leeter (C/P) aas He 
eovt recent version of o losceborne eiternally occulted lyot 
coronegraph designed to product topgeo of the solar corona In 
aeven aavalength bands In the visual spectral range. The C/P 


*2 



wit occulted b v three disks with a 2.4-ca diameter primary 
objective lent of air-spaced doublet oeslgn. Coronal Quadrants 
aero Imaged at f/3* on a aeshlesa vldlcon with a nutating 
olrror arrangeaent and were recorded on a dedicated taoe 
recoroer for subsequent transmission to t he earth* Fields of 
view ranged from 1*3 to 6*0 sq solar radii and were selectable 
within the coronal Quadrant* Soatlal resolution was selectable 
between 6.* and 12*6 are s* Seven filters were available 
a 1 th In the range 0065 to 65R3 a and polarization aas aeaaured 
by a sequence of three polerolos oriented 60 deg soar* (a clear 
oosltlon aas also available)* The stray radiance vat about 
3C-’0 of the solar brightness In the outer field* The 
Instrument «as on an Independent global ocunt and was 
sun- centered to within 10 trc-s. Esperlaents alth the C/P 
Involved either radlar^e observations or polarization 
sequences* For further Information see R. "acOueen et al*« 
Sola* Physics* v* 65* p. 91* 1*80. 
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BRIEF DESCRIPTION 

The ultraviolet soee trome * • - and polarloeter ( UVSP ) was a 
modified version of the telesc .- spect rograph system floan on 
0S0 8* The objective of me experiment aas to study solar 
ultraviolet radiation from active regions* flares* prominences* 
and the corona* In order to determine temoeratjre* density* 
velocity and the magnetic field In the solar plasma* A 
secondary objective mas to conduct an aeronomy program to 
measure the height distribution of major absorbers In the 
earth's atmosphere* such as ozone and osygen* and to detect 
trace constituents and their changes as a result of solar 
flares. The Instrument consisted of a Gregorian telescope and 
an Ebert soect romet er • Tnt telescope had an effective focal 
length of 1*S m* a collecting area Of 66. A sq C" and F0V 256 by 
256 arc-s. The secondary mirror had a raster mechanism that 
allowed up to a 256- by 256-arc-s scan range. Spatial 
resolution was determined Of an entrance slit mechanism that 
was adjustable from 1 by 1 arc-s to 30 by 30 arc-s. A choice 
of 22 entrance/eilt slit combinations was available* The Ebert 
spectrometer had a spectral range of 1750 to 3600 A with a 
resolution of 0.0m A FtfHM In the first order and 1150 to 1800 A 
with a resolution of 0.02 A Fwhm In the second order* The 
polarloeter was located behind the entrance slit anc const .ed 
of two retarders ( waveolates > • a linear polarlxer* and drive 
mechanisms. The control electronics for the instrument 
Included a programmable microprocessor* Simultaneous 
measurements* at different weights In the chromosohere and In 
the corona* could be made by selecting any of three sets of 
four line pair* for spectroscopy and any of sis line pairs for 
polartmetry* For further Information see B* E* woodqate et 
al** Solar Physics* v. 65* o. 73* 1980* 
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BRIEF DESCRIPTION 

The objective active cavity radiometer Irradlance 

monitor (ACRIM) w* re the total solar Irradlance with 

state-of-the-art a*. «ntf precision <<0.5I> In order to 

determine the magnl.wuf and direction cf variations In the 
total solar output of ootlcal energy. Solar Irradlance In the 
far ultraviolet was measured by three active cavity radiometer 
detectors* Individually shuttered* These detectors were 
electrically self-calibrated* conical cavity pyrohellometers 
capable of defining ;he solar flus with an uncertainty of O.lt 
and a o'ecltlon of 0.21. One detector was used routinely to 
monitor the tun* a second detector was Intermittent ly exposed 
to t.ie tun to ettabllfh the long-term stability of the first 
detector* and a third detector was used for resolving 
ambiguities In the f ormjnce of the first two detectors* For 
more Inf o-m*t lor • see R. C* Willson* Applied Optlcw* v* 1R* p* 
179* 1979. 


• ••••••••• SPACE SHUTTLE LOCF 


SPACECRAFT COMMON NAME- SPACE SHUTTLE LOEF 1 
ALTERNATE NAMES- LONG DURATION EKPOS.FAC** LDEF 
L0EF-A, 1A898 
LDEF 1/STSAlC 

NSSOC 10- BA-03AB 

LAUNCH 0ATE- 0A/06/8A WEIGHT- 9710. KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 


SPONSORING COUNTRV/AGCNCT 
UNITE0 STATES 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 9*. 2 MIN 
PER IAPSIS- ATS* KM ALT 

PERSONNEL 

MG • a. GUALOONI 
PM • L.P. 0ASPIT* JR. 

PS - U.M. KINARD 


EPOC « DATE- 0*/ 07/8 * 
INCLINATION- 28*5 DEG 
1P0APSIS- *83. KM ALT 


NASA HEADQUARTERS 

NASA-LARC 

NA SA - LA PC 


BRIEF DESCRIPTION 

The Long Ouratlon Exposure Facility (LDEF) was developed 
by the NASA office of Aeronautics and Space Technology and the 
NASA/Langley Research Center to accommodate* using the Shuttle* 
a class of technology* science* and applications experiments 
that require a free-flying exposure In space and that bene*'.( 
from oostfllght Isooratory studies with the retrieved 
experlaent hardware* The LOEF was a simple reusable structure 
approximately A. 3 m In diameter and 9*1 m In length* The 
experlaents were contained In trays mounted to the structure* 
The LDEF had no central power or data system* It did* homever* 
provide Initiation end termination signals at the start and end 
of the mission. Any reoulreo power and/or data systems were 
Included by the experimenter In his respective trey. St.ndard 
Experiment Power and Data Systems were designed for use In L0£ r 
trays and these could be procured by the exper Imenters* The 
LDEF had a gravl t y-gradlent stabilized orbit orientation. 
After a 12-month period In orbit* It was planned to retrieve 
th* LDEF on a subsequent Shuttle flight* It Is planned to 
regularly launch and recover LOEF at approx Imat el y yearly 
Intervals. For additional Information see L. G. Clark et al*« 
•The long duration exposure facility (L3E*)** NASA SP-A73* 
Fepruary 198*. 
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BRIC» DESCRIPTION 

Eight stacks of oasslve track detectors were used to 
Investigate three components of heavy nuclei In apace 
(low-energy N* 0* and Ne nuclei* heavy nuclei of the Van Allen 
belts* and ultra-heavy nuclei* 2>30* of the galactic cosmic 
radiation). Lexan was used for the low-energy stacks and CR-39 
plastic sheets were used for the cosmic-ray stacks. The 
Instrument*! Ion required two standard trays located on the 
earth-facing end of LDEF. 
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BRIEF DESCRIPTION 

The objective of this experiment was to assess 
effects of long-term exposure of candidate balloon fl 
taoes* and lints to th« sosce environment. The Instrumenta 
Included sixteen balloon material films* three seal tapes* 
three lines* occupying one-third of a peripheral tear* It 
olanned to observe the deqradatlon of mechanical 
radiometric properties by a series of oostfllght tests on 
exposed materials and on Identical samples kept on the gr 
for coaparlton purposes. 
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BRIEF DESCRIPTION 

The objectives of this experiment were to evaluate the 
effects of space radiation on the survlvao lilt y of seeds stored 
In space under sealed and vented condlt Ions and to deteralne 
possible resulting Mutants and changes In outatlon rates. The 
experlaental procedure «as to eipose approximately 2 Billion 
seeds of many varieties to soace for 1 year and then return 
the* to earth. It vas planned to gerolnate the returned seeds 
along vlth control seeds of each variety vhlch had not been 
eiposed In space* and to study the germination rates and 
developaent of the plants. The seeds vere packaged In Dacron 
bsgs and storeo In both sealed and vented containers Mounted In 
a peripheral tra/. Layering of seeds ulthln the container 
provided Increasing shielding to lo-er layers of seeds. 
Radiation levels vere Measured by thin d’slaeters placed 
betveen layers of seeds. Passive aai inun-tenperature 
Indicators vere also placed Inside the container. 
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BRIEF DESCRIPTION 

The objective of this experiment vas to Measure the 
eleaental and Isotopic abundances of heavy cosmic-ray nuclei 
ulth nuclear charge Z equal to or greater than 3. The chealcal 
and energy spectra vere to be Measured tor particles that have 
energies In the range fron 20 to 1000 NeV per atonic Mass unit. 
Tuo points of great Interest vere "geonagnet Ically forbidden* 
cos*1c-ray particles and heavy Ions of the trapped radiation. 
The eiperloent vas passive and It occupied one-sixth of an LDEF 
peripheral tray. The experiment package conslsteo of 
visual-track detectors that regained sensitive throughout the 
LDEF Mission. The scientific data vere to be stored In latent 
tracks and processed In the Invest Iqator’s laboratory after 
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BRIEF DESCRIPTION 

The prlaary purpose of this experiment vas to examine the 
effects of long-term exposure to the near-earth soace 
envlronnent on advanced elect ro-oot leal and radiation sensor 
coaponents. A secondary objective Involved an eioblology 
eiperlnent to ooserve the effect of long-durat Ion spaceflight 
on the gemination rate of selected terrestrial plant seeds. 
The approach of the main eiperlnent vas »o Measure t>n optical 
and electrical properties of the electro-opt leal and radiation 
sensor conoonents before ana after eiposure to the space 
envlronnent. The selected coaponents bring tested vere Mounted 
In a sealed eiperlnent exposure control canister (CECC) uhlch 
occupied one-third of an LDEF tray. The purpose of the sealed 
EECC vas to prevent contanlnat Ion of the test conpcnents during 
ground transportat Ion to and fron the launch site* oayload 
processing at the launch conplei* launch ana landing. The EECC 
vas progranned to open 2 vemks after deployaent and close 1 
Meek prior to anticipated retrieval. The second eioblology 
eiperlnent Involved a variety of terrestrial olant seeds 
enclosed In an alun’num alloy tube filled vlth dry air. 
Postfllght gemination rates of these seeds vere to be coopered 
to the gemination rates of control seed saaples kept on earth. 
Llthlun fluoride radiation doslneters vere also Included In the 
seed capsule to orovloe an approilaate Measure of total space 
radiation eiposure ulthln the capsule. 
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BRIEF DESCRIPTION 

The purpose of this eiperlnent vas to Measure the linear 
energy transfer (LET) spectrun behind different shielding 
conf Iguratlons for appr oi Inat el y 1 year. The LET Is the energy 
deposited per unit path length of a charged oartlcle traversing 
natter. The shielding M as Increased In Increments of about 1 
g/;a cm up to a nail nun shielding of 16 g/sd cm. In addltlO' 
to providing critical Infomatlon to future spacecraft 
designers* these measurements should also provide eitrenely 
valuable data to other experiments on LDEF. A combination of 
themal-lunlnescence ana track-type detectors vas useo to 
Measure the LET. Aluminum vas used for the shielding. The 

passive detectors and shielding material vere placed In a 
canister sealed vlth approximately 1 -atn Internal oreisure. 
Control detectors Identical to those flovn mere used to 
establish the terrestrial background radiation to vhlch the 
flight detectors vere exposed prior to launch and after 
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BRIEF 0ESCR ITT ION 

The purpose of this eiperlnent vas to Investigate 
nlcrovelds that occur In the space environment as the result of 
molecular diffusion of spacecraft constituent metals. The 
experimental approach vas to passively expose Inert metal 
specimens to the soace vacuum and to conduct end-of-ml salon 
verification of the significance of nlcrovelds oetveen various 
pairs of metal mashers. The eaoerlnent vas located In a 
peripheral tray that contained nine other eiperlnents from 
• ranee. 
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BRIEF DESCRIPTION 

This eiperlnent vas designed to test the soace behavior 
of vacuum UV optical components (CUV thin films* UV gas 
filters* and UV crystal filters) and to orovlde data for the 
development and aua Ilf Icat Ion of nev components. The 

experimental approach vas to passively expose these components 
to the space environment for postfllght measurements and 
comparison ulth prefllght measurements . The fllqht samples 
occupied a portion of a peripheral LOEF tray vhlch also 
contained nine other experiments from France. The 

Inst rumentat Ion provided protection for the samples during the 
launch and reentry phases of the LOEF mission. 
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BRIEF DESCRIPTION 

Tht objectives of this eaoerlaent Here to aeooure the 
effects of space exposure on the performance of losers* 
radiation detectors' and other optical components* Froa the 
results ootalneo' It ues planned to establish gulaes for 
coaponent selection. The LOEF 1n*t ruaent at Ion Included 128 
electro-oot leal saaoles aounted In a perloheral tray. Passive 
theraal control vas used to keep the saaples ulthln the 
teaperature range -50 to *18 deg C. Thirty-five saaples Here 
aalntalned In the laboratory as a set of control saaples. The 
eaoerlaent -as passive and no electrical oouer was employed* 
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BRIEF DESCRIPTION 

The objective of this eaperlaent vas to esaalne the 
radlat Ion effects on fiber optic uaveguldes uhleh are used as 
laoortant components In new coaaunl cat Ions systems* 
optoelectronic circuits and data links* Comparisons of 
radlat Ion- Induced damages In flight and during laboratory tests 
were to deteralne the validity of Irradiation tests with 
radioactive sources. The eaprrlaental approach was to 
oasslvely expose two ootlc flaer waveguides tone steo Index and 
one graded Index) to the space environment for postfllght 
measurements and comparison with pref light aeasur eaent s. The 
flight saaples occupied a portion of a peripheral LOEF tray 
which also contained nine other experiments fro* France* The 
Instrumentation provided protection for the samples during the 
launch and reentry phases of the LOEF mission. 
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BRIEF DESCRIPTION 

The objectives of this Investigation were fl) to study 
the performance of advanced and conventional solar cells' (2) 
to Improve reference standards for photovoltaic measurement s t 
ano (3) to measure the energy distribution In the 
extrat errestrlal solar spectrum. The Inst ru*ent at Ion was 
aounted In a standard LOEF tray and Included a la<- ge number of 
samples provided by 15 different agencies* A standard LOEF 
Experiment Power and Data System was used to operate the 
experiment and record the data* The reoulred power was 
provided by l 1th 1u*-sul fur dioxide batteries* Dally 
measurements were plannned for the duration of the mission. 
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DESCRIPTION 
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INVESTIGATIVE PROGRAM 
CODE E9/C0-0P 


INVESTIGATION DISCIPLINES) 
SPACE BIOLOGY 


ctlve was to Investigate the 
structured components of cosmic 
t« with emphasis on the effects of 
• Quantitative assessment of the 
Icles to ran In space should help 
guidelines for man and biological 
flights* The flight her dw 9 e was 
Imens and nucl-ar track detectors* 
the biological and physical events 
c h construction of visual track 
f biological objects* The LOEF 


Instrumentation consisted of 12 pooolvo detector unlit aounted 
In o troy on the earth-facing end of the LOEF end S unit* 
mounted In sne-thlrd of • peripheral troy* 
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INVESTIGATION NAME- CASCADE VARIABLE CONDUCTANCE HEAT PIPE 


8A-03AB-39 


INVEST 1 GAT I vE PROGRAM 
CODE RS 


INVESTIGATION DISCIPLINED) 
TECHNOLOGY 


PERSONNEL 
PI - L *0* 
PI - M.G • 


CALHOUN 

GROTE 


MCD0N-00U6 ASTRONAUT 
MCD0N-00UG ASTRONAUT 


BRIEF DESCRIPTION 

The objective of thl* experiment woo to vorlfy the 
capability of o cascade worloble-conductonco heat pipe oyotea 
to provide precise temperature control of tong-lift spacecraft* 
without the need of a feedback hooter or other power tourceo 
for toaperoture adjustment, under conditions of wldoly varying 
power Input and space environment* The Instrument ot Ian 
consisted of two variable-conductance heat pipes connected In 
series and aounted In o peripheral troy* One pipe woo for 
coorto control (♦ or -3 deg C) end tho other was for fine 
control (• or -0*3 deg Cl* Solar energy woo the heat source 
and space was the heat sink* The power and dots oyotea of 
experiment SSLOEF-12 (McIntosh) was used for dots collection 
and recording. It woo planned to collect dots twice dolly 
throughout the LOEF alotlon. 
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INVESTIGATION NAME- SPACE TESTING OF HOLOGRAPHIC DATA 
STORAGE CRYSTALS 


NSSOC 10- 8*-03*B-08 


PERSONNEL 

PI - U.R* CALLEN 

PI - T.K. gavloro 


INVESTIGATIVE PROGRAM 
COOE RS 


INVESTIGATION DISCIPLINE IS ) 
technology 


GEORGIA INST OF TECH 
GEORGIA INST OF TECH 


BRIEF DESCRIPTION 

This experiment wet designed to observe the effect of 
long space exposure on electro-optic cryotels for use In 
ultra-high capacity space date storage and retrieval systems. 
The Information obtained ohould help develop hlgh-blt-copac Ity 
recorder and memory systeas* The experimental approach woo to 
expose passively four holographic data storage crystals' each 
10 x 10 x 2 oa In site. The crystals for this experiment were 
located In the ooae peripheral tray os that used for Eaperlaent 
26 (Blue). 
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INVESTIGATION NAME- EFFECTS OF SPACE ENVIRONMENT ON 

SPACE -BASEO RADAR PHASEO-ARRAY ANTENNA 


NSSOC 10- 8%-03*B-20 


PERSONNEL 
PI - R.J. 
01 - F.J. 
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DEI AS I 
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ROSSI 
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INVESTIGATION DISCIPLINE (S) 
TECHNOLOGY 


GRUMMAN AEROSPACE C0RP 
GRUMMAN AEROSPACE CORP 
GRUMMAN AEROSPACE CORP 
GRUMMAN AEROSPACE CORP 
GRUMMAN AEROSPACE CORP 


BRIEF DESCRIPTION 

The objective of this experiment wot to evoluote the 
effects of space environment on a wide range of structural 
polymeric materials being considered for the Grumman 
space-based radar phased-array antenna. Tr.e experiment 
provided Quantitative data on the degradation causta by thermal 
cycling* ultraviolet and elactron Irradiation* applied load* 
and high-voltage plasma Interaction. The specimens tor this 
Invest 1 gat 1 on were counted In a corner tray divided Into four 
quadrants* Three Quadrants contained the passive parts of the 
experiment* The fourth quadrant contained the high-voltage 
part of the experiment* 
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INVESTIGATION NAME- EFFECT OF SPACE EXPOSURE ON THERMAL ANO 

MECHANICAL PROPERTIES OF EPOXY COMPOSITES 


NSSOC 10- 8 ' -0 3AH-5* 


INVESTIGATIVE PROGRAM 
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INVESTIGATION DISCIPLINE IS) 
TECHNOLOGY 
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PERSONNEL 
PI - A, 


ELBERG 


SPACE DI V., NAIRA, S.A 


SPACE SHUTTLE LDEF It GRIGSBY 


BRIEF DESCRIPTION 

The ■•In objective of tMi experiment mbs to detect a 
possible variation In the coefficient of therael eipdnolon of 
coaposlte saaples during • 1-year eiposure to the ne ar-earth 
orbital environment* A second objective «as to detect a 
possible change In the aechanlcal Integrity of composite 
orooucts* A third objective mas to coapare the oehavlor of tao 
epoxy resins coaaonly used In space structures* The 
eipe*1aental approach mas to passively expose saaples of epaiy 
■atrli coaposlte aaterlals to the space environment and to 
coapare oref light and postf light aeasureaents of aechanlcal 
properties* The eiperlaent aas located In a peripheral tray 
that contained nine other eiperlaents froa France* The 
eiperlaent container aas designed to protect the saaples froa 
cont aa Inat Ion during the launch and reentry phases of the LO£F 
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INVESTIGATION NAME- SPACE EXPOSURE INFLUENCE ON MECHANICAL 

PROPERTIES OF Hl-TOUGHNESS GRAPHITE EPOXY 


NSSDC 10- **-03*6-0* INVESTIGATIVE PROGRAM 

COOE RS 

INVESTIGATION DISCIPLINE'S) 
TECHNOLOGY 

PERSONNEL 

PI - 0*K* FELBECK U OF MICHIGAN 


BRIEF DESCRIPTION 

This eiperlaent aas designed to determine the effect of 
eitended eiposure to a space environment on the aechanlcal 
properties of a specially toughened T300/5206 gr aphlte-epoiy 
coaposlte aaterlal* Specimens aade by recently developed 
techniques of Interalttent interlaalnar bonding were eioosed 
and aere to be tested after flight for f&> fracture toughness* 
12) tensile strength* and 13) elastic aodulus* The LDEF 
Instrumentation consisted of test specimens occupying one-slith 
of a peripheral LOEF tray* 
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INVESTIGATION NAME- LDEF THERMAL MEASUREMENT SYSTEM 


INVESTIGATION NAME- SPACE -£ XPOSED EXPERIMENT DEVELOPED FOR 
STUDENTS 'SEEDS ) 

NSSDC 10- **-03*B-*3 INVEST 1 SAT I VE PROGRAM 

COOE E8 

INVESTIGATION DISCIPLINE'S) 

SPACE BI0L06Y 

PERSONNEL 

PI - 0.R* GRIGSBY NASA HEADQUARTERS 

BRIER DESCRIPTION 

The objectives of this eiperlaent aere to 'nvolve a very 
large nuaber of students In a national project to generate 
Interest In science and related disciplined to offer students 
froa the eleaentary through the university level an opportunity 
to participate In a first-hand eiperlaent alth aaterlals floan 
In space! and to peralt active Involvement In classroom 
eiperlaent design* decision asking* data gathering* and 
comparison of results* Approilaately 11 to 12 allllon toaato 
seeds aere stored In five sealed containers aounted In a 
peripheral tray* ulthln each sealed container* the seeds Mere 
packaged In four Dacron bags* Passive radiation detectors Mere 
placed Inside the canisters* After eiposure to the space 
environment* the seeds Mere to be returned to the George M* 
Park Seed Co** lnc*« uhlch was responsible for providing the 
seed kits* In addition to flight seeds* an equivalent amount 
of control seeds uas maintained In ground storage facilities* 
Both sets of seeds vere to be evaluated postfllght to determine 
germination rates* It uas planned to provide part Iclpat Ing 
student groups ulth kits containing saaples of both exposed and 
control seeds* The students uere expected '1) to design and 
conduct their oun classroo- eiperlaents* and '2) aake their 
results available to the public* NASA* and the Park Seed Co* 

....... SPACE SHUTTLE LOEF 1, HICKEY— ———————— 

investigation NAME- PASSIVE EXPOSURE OP earth radiation 

BUDGET EXPERIMENT COMPONENTS 

NSSDC ID- **-03*B-27 INVESTIGATIVE PROGRAM 
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NSSOC 10- B*-03*B-57 INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION DISCIPLINE'S) 
TECHNOLOGY 

PERSONNEL 

PI - R*F. GREENE NASA-LARC 

BRIEF DESCRIPTION 

The objectives of this eioerlment vere to determine the 
history of the Interior average temperatures of the cDEF for 
the total orbital alsslon and to aeasure the temperatures of 
•elected components and theraal boundary conditions. The 
thermal measurement system consisted of sli copper-cone* ant an 
thermocouples* tmo thermistor reference aeasureaents* an 

electronic system* one ? *3-V battery* and an Interface harness 
ulth the lov-teaperature heat-pipe eioerlaent 'McIntosh). It 
uas planned to record the teapereture aeasureaents about 12 
times dally using a shared pouer and data system In the 
lOM-teapera ture heat pipe experiment package. 


PERSONNEL 

PI - J.R* HICKEY EPPLEY LAB, INC 

01 - F.J. GRIFFIN EPPLET LAB- INC 

BRIEF DESCRIPTION 

Earth radiation budget 'ERB) eiperlaents require 
accuracies In solar and earth flui radiation aeasureaents In 
fractional percentages. The eiperlaent approach uas to expose 
ERB channel coaponents* to be follOMed by subsequent retrieval 
and resubalsslon to radloaetrlc calibration. The Information 
to be obtained Mas Intended to Indicate the corrections to be 
applied to ERB results* and to help select components for 
future solar ano ERB eiperlaents. The Inst ruaentat Ion Included 
earth-flux channel coaponents aounted In one-fourth of a tray 
on the earth-vlOMlng end of the LDEF* and solar channel 
coaponents mounted In one-slith of a peripheral LOEF tray 'In 
the direction of the velocity vector). 
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INVESTIGATION NAME- CHEMISTRY OF MICROMETEOROIDS 
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INVESTIGATION NAME- THE INTERACTION OF ATOMIC OXYGEN WITH 

SOLID surfaces at orbital altituoes 

NSSOC 10- *0-03*8-19 INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION DISCIPLINED) 
TECHNOLOGY 

PERSONNEL 

PI • J.C. GREGORY U OF ALABAMA 

PI - P. N* PETERS NASA-MSFC 

BRIEF DESCRIPTION 

The aaln objectives of this experiment uere to determine 
the effects of high fluxes of atomic oxygen on various solid 
surfaces and to Investigate the aechanlsas of Interaction* The 
basic approach to this eiperlaent mbs to use a aide variety of 
aaterlals* soae not chemically affected by oxygen* and to alter 
the eioosure* angle of Incidence, and temperature of the 
substrates by their position on the LOEF spacecraft and by 
eiperlaent design. The Instrumentation consisted of tuo flight 
units* each occupying one-slith of a peripheral LDEF tray* One 
unit mbs located on the leading edge of ‘ OEF and tie other unit 
■as on the trailing edge* The flui of atoalc oxygen Is aaxlaua 
on the leading edge and conslderaoly smaller on the trailing 
eoge* The samples on the trailing edge could thus serve as 
control saaples* 


NSSDC 10- **-03*6-51 INVEST IGAT IV E PRD GRAM 
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INVESTIGATION DISCIPLINE'S) 
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PI 
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NASA -JSC 

PI 

- o.s. 
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NASA-JSC 

PI 
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fORRISON 

NASA-JSC 

01 

- D.E • 
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U OF WASHINGTON 

01 
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MOUSLEY 

ROCKWELL INTL C0RP 


BRIEF DESCRIPTION 

The objective of the experiment mbs to obtain chemical 
analyses of a statistically significant nuaber of 
■Icroaeteorclds. The eiperlaent mbs also designed to provide 
Information regarding the density* shaoe* and aass flux of 
these alcrometeorolds • The LDEF Inst ru*entat 1 on Included both 
active and passive collection units. The active units occupied 
one standard peripheral LDEF tray In vhlch a clam shell 
arrangement mbs used to protect the collection units during 
ground handling* launch* LDEF deployment and retrieval* The 
passive units occupied Imo standard peripheral LDEF trays* 
These provided no protection against contamination. 
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INVESTIGATION NAME* SPACE DEBRIS IMPACT STuOT 

NSSOC 10- 8*-03*B-3t INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION DISCIPLINE! S) 
TECHNOLOGY 

PERSONNEL 

PI - 0 • H« HUMES NASA-LARC 

BRIEF DESCRIPTION 

The objectives of tbit experiment were to deteralne the 
population and site distribution of aeteorolds In the Mass 
range from 10E-10 to lOE-s g« to deteralne the current 
population of «an-aade debris In the sa«e oass range* and to 
obtain data on physical properties (composition and density) of 
meteoroids* The eiperlaental approach aas to eipose large 
areas of alualnua plates to the space environment* The LOEF 
Instr jment at Ion occupied 19 oerlphersl trays* oljt 2 trays on 
the earth-facing end* and 1 tray on the space-facing end of the 
LOEF. 

....... SPACE SHUTTLE LOEF I* JOHNSTON—— — —— ------------ 

INVESTIGATION NAME- FIBER OPTIC OATA TRANSMISSION EXPERIMENT 

NSSOC 10- BS-03AB-03 INVESTIGATIVE PROGRAM 

COOE RS 

INVESTIGATION 01 SC 1PL I NE ( S) 
TECHNOLOGY 

PERSONNEL 

PI - A.R. JOHNSTON NASA- JPL 

PI - L*A* BERGMAN NASA-JPL 

BRIEF DESCRIPTION 

The purpose of this eiperlaent aas to deteralne long-tera 
degradation of fiber ostlc data transmission links In the space 
environment* Fiber optic transmission lines are under 
conslderat Ion for future satellites because of their large 
banduldths* lack of electromagnet 1c Interference problems* low 
weight and cost* and safety* The Instrument at Ion* which 
occupied one whole peripheral LOEF tray* was designed to test 
ten fiber links and three connector types under passive 
eiposure to the space environment* Four fiber cables were 
mounted In a planar helli coll on a thermally Isolated blate* 
S 1 ■ additional cables were mounted on the bottom surface of the 
tray* 
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INVESTIGATION NAME- METEOROID DAMAGE TO SPACECRAFT 

NSSOC 10- SA-03AB-61 INVESTIGATIVE PROGRAM 

CODE RS 


BRIEF DESCRIPTION 

This eiperlaent was designed to test a novel method far 
growing crystals from solutions* This method consisted of 
allowing two or aore reactant solutlans ta diffuse slowly 
towards each other in a region of pure solvent In which they 
react ta fora single <*«stsle of a desired substance* The 
crystals studied (PoS* CaCO*' TTF-TCNQ* and TS'-TCNQ) were of 
Importance In research a>d technology* The eiperlaent utilized 
specially designed reactors having three or aor~ compartments 
separated by valves for keeping the reactant solutions and 
solvent separated until the apparatus reaches low gravity* The 
reactors were enclosed In a vacuum-tight container and 

surrounded by thermal Insulation* The temperature waa to be 
maintained at 33 deg C* 
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INVESTIGATION NAME- INTERSTELLAR GAS 
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BRIEF DESCRIPTION 

The oblectlve of this eiperlaent was to analyze the 
Interstellar helium and neon atoms which penetrate the 
heliosphere to the vicinity of the earth* By collecting these 
particles at several locations In the earth's orbit* It Is 
possible to study the dynamics of the Interstellar wind as It 
flows through the heliosphere and Interacts with the solar 
photon f lui and solar wind* The eiperlaent hardware acted as a 
set of simple "cameras* with high-purity copper-bery ll lua 
collecting foils serving as the "flla*" The eiperlaent housing 
provided thermal control* established viewing angles and 
viewing direction* rejected ambient particles* sequenced the 
collecting foils* and protected the foils during deployment and 
retrieval of the LOEF* The eiperlaent used two peripheral 
trays and two trays on the space-facing end of the LOEF • Power 
was orovlded by lithium-sodium dloilde batteries* 

....... SPACE .HUT TIE LOEF 1* MALHERBE— — — — — — — — — 

INVESTIGATION NAME- V ACUUM-OEPOS ITEO OPTICAL COATINGS 

NSSOC 10- 8O-03MB-A1 INVESTIGATIVE PROGRAM 

CODE RS 

INVEST I GAT ION DISCIPLINE (S) 
TECHNOLOGY 

PERSONNEL 

PI - A* MALHERBE MATRA/SF0M OPTICAL 0IV 


INVESTIGATION DISCIPLINES) 
TECHNOLOGY 


PERSONNEL 

PI - LARC STAFF NASA-LARC 

BRIEF DESCRIPTION 

The objective of this eiperlaent was to obtain eiaaples 
of meteoroid Impact damage to typical spacecraft components* 
and by so doing to help establish design aooroaches ta minimize 
meteoroid carnage effects to future spacecraft* It was eipected 
that the results of the complete Inspection of the LOEF would 
complement and eitend the data obtained from specific meteoroid 
eiperlments flying In LOEF trays* The planned procedure was to 
(1) eiaolne all eiposed eiternal surfaces of LOEF «nd the 
eiberloents after retrieval but before any eiperlaent tray 
removal operations are begjn* (2) document the locations of 
Impact craters* and (3) request the principal Invest Igators of 
the trays containing Impact craters to make the component 
containing the crater available for study after their 
evaluation of the Item has been completed. 
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INVESTIGATION NAME- GROWTH OF CRYSTALS FROM SOLUTIONS IN LOW 
GRAVITY 

NSSOC ID- M-03MB-1? INVESTIGATIVE PROGRAM 
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INVESTIGATION DISCIPLINED) 
TECHNOLOGY 


PERSONNEL 

PI - M.O. LINO 
PI - K.F. NIELSEN 


ROCKWELL INTER SCI CTR 
TECH u 3* DENMARK 


BRIEF DESCRIPTION 

This eiperlaent was designed to Investigate the long-term 
stability of a wide range of vacuum-deposited optical coatings 
which are used In spacecraft optical and electro-optical 
Instruments* The experimental approach was to passively eipose 
these components to the space environment for postfllght 
measurements and comparison with prefllght measurements* The 
flight samples occupied a portion of a peripheral LOEF tray 
which also contained nine other eiperlments from France* The 
Instrumentat Ion provided protection for the samples during the 
launch and reentry phases of the LOEF mission* 

....... SPACE SHUTTLE LOEF l v NANDEVILLE— ———————— 

INVESTIGATION NAME- STUDY OF METEOROID IMPACT CRATERS ON 
VARIOUS MATERIALS 

NSSOC 10- SO-03OB-32 INVESTIGATIVE PROGRAM 

COOE EL/CO-OP 

INVESTIGATION 01 SC I PL INE IS ) 
interplanetary OUST 

PERSONNEL 

PI - J.C. MANOEVILLE CERT/ONERA 

BRIEF DESCRIPTION 

The main goal of this eiperlaent was to study Impact 
craters produced by alcrometeorolds on selected materials 
(metals and glasses In the form of thick targets)* 
Interplanetary dust particles were eipected to fora 
well-defined craters upon Impacting the eiposed materials at 
very high velocity* The post-flight study of crater frequency 
and Impact features was eipvcted primarily to give data on the 
mata-flui distribution of alcrometeorolds* and to a lesser 
eitent provide velocity Information* The LOEF Instrumentation* 
which was entirely pasrlvr* was located In one-slith of a 
peripheral tray that also contained nine other eiperlaent from 
France* 
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INVESTIGATION NAME- ATTEMPT AT OUST DEBRIS COLLECTION WITH 
STACKED DETECTORS 

NSSOC 10- 89-0 JAB- 33 INVESTIGATIVE PROGRAM 

CODC RS 

INVESTIGATION OISCIPLINECS) 
technology 

OUST 

PERSONNEL 

PI - J.C. HANOEVILLE cert/onera 

BRIEF DESCRIPTION 

T**e primary ala of tMt eiperlaent was to investigate the 
feasibility (for future Missions) of using aultllayer thln-flla 
detectors to collect alcroaeteorolds* If not In their original 
shape then at least as fragaents suitable for chealcal 

analysis* The LOEF Inst ruaentat Ion consisted of targets aade 
of one or tuo thin aetal foils placed In front of a thicker 
plate* The eiperlaent Incljded 31 targets alth a total 
saapllng surface area of 2A0 sq ca* The saaplrs were aounted 
In a peripheral tray that also contained nine other eiperlaents 


space shuttle ldef i, mcdonnell 


envlronaents of the entire Mission* The degradation aat to be 
deteralned froa a coaparlson betaeen preflight and postflight 
character 1st Ics* 

....... SPACE SHUTTLE LDEF l a MOREAU—— — — — 

INVESTIGATION NAME- RULEO AND HOLOGRAPHIC GRATINGS 

NSSDC ID- 8A-03AB-A2 INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION DISCIPLINE <S) 
TECHNOLOGY 

PERSONNEL 

PI - G* MOREAU INSTRUMENT SA/JOBlN-Y 

BRIEF DESCRIPTION 

The oojectlve of this eiperlaent was to Investigate the 
long-tern stability of various ruled and holographic gratings 
which are used In spacecraft optical and electro-optical 
Instruaents* The eiperlaental approach was to passively eapose 
these coaponents to the space envlronaent for postflight 
aeasureaents and coaparlson with preflight aeasureaents* The 
flight saaples occupied a portion of a peripheral LOEF tray 
which also contained nine other eiperlaents froa France* The 
Instruaentatlon pr ov Ided protect Ion for the saaples during the 
launch and reentry phases of the LOEF Mission* 
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BRIEF DESCRIPTION 



BRIEF DESCRIPTION 

The objective of this eiperlaent was to Measure the 
spatial dlstr ibutlon* size* velocity* and coxoosltldn of 
alcropart Ides In near-earth envlronaent* The aeasurlng 
technique was based upon the penetration of nlcroaeter-thlck 
suit Iple-f oil arrays* The detectors were located In four 
one-third trays spaced at 90-deg Intervals around the LOEF 
periphery and In two-thirds of a tray on the space-facing end 
of the LDEF. 


The objective of this eiperlaent was to deterelne the 
effects of solar radiation an d the space envlronaent on the 
optical* Mechanical* and chealcal properties of various 
glasses* The Instruaentatlon Included 68 cylindrical disk 
saaples occupying one-slith of a peripheral LOEF tray (where 
eiposure to solar radiation was aoilaun) and 52 saaples 
occuoylng one-fourth of a tray on the earth-facing end of LDE* 
(where exposure to solar radiation was alnlaua). 
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INVESTIGATION NAME- LOU- TEMPERATURE HEAT PIPE EXPERIMENT 

NSSDC 10- 8A-034B-12 INVESTIGATIVE PROGRAM 
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INVESTIGATION NAME- HIGH RESOLUTION STUDY DF U.TRA HEAVY 
COSMIC RAYS 

NSSDC ID- 84-03AB-A9 INVESTIGATIVE PROGRAM 

SCIENCE 
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BRIEF DESCRIPTION 

This eiperlaent was designed to evaluate the oerfor«ance 
characteristics In the space envlronaent of a thermal-diode 
heat pipe* a f 1 icd-conduc tance transporter heat pipe* and a 
low-teaoerature phase change Material* The Instruaentat Ion was 
a self-contained and theraally Isolated oackage which fitted 
Into a peripheral tray* A standard LDEF Eiperlaent Power and 
Data Systea was used for data collection and recording* The 
recorded data were to be analyzed after flight* 

....... space shuttle loef i , mirtich, jr.— ........... ....... 

INVESTIGATION NAME- I0N-BE AM-TEXTURED ANO COATED SURFACES 


INVESTIGATION DI SCIPL INE (S ) 
COSMIC RAYS 


PERSONNEL 


PI - D. 

O'SULLIVAN 

DUBLIN INST 

ADV 

STUOY 

PI - A. 

THOMPSON 

DUBLIN INST 

ADV 

STUDY 

PI - C. 

O'CEALLAIGH 

DUB. I N INST 

ADV 

STUDY 

PI - V. 

DOMINGO 

ESA-ESTEC 



PI - K.P 

• WENZEL 

ES A-ESTCC 



BRIEF DESCRIPTION 




The 

eiperlaent objective was 

to study charge 

and 

energy 

spectra of 

ultra-heavy cosalc-roy 

nuclei* Since 

t he 

flux of 

ultra- heavy 

cosalc-ray nuclei Is very saall (of the 

order of 1 


per sq a per day)* the Inst ruaentat Ion required a large 
area-tlae exposure* Sixteen LOEF trays were used* each 
containing 12 stacks of passive nuclear track detectors* Both 
Lexan pol ycarbona te and CR-39 detectors were used. The 
resulting Inf oraat Ion was expected to assist In understanding 
the physical processes of cosalc-ray nuclei production and 
acceleration In Interstellar space* Infomatlon concerning 
nucleosynthesis also was expected to be obtained* 


NSSOC 10- 8A-03AB-01 INVESTIGATIVE PROGRAM 

COOE RS 

INVESTIGATION D I SC IPL I NE( S) 
TECHNOLOGY 

PERSONNEL 

PI - M.J. MIRTICH* JR. NASA-LERC 

BRIEF DESCRIPTION 

The objective of this eiperlaent was to Measure the 
effect of the Space Shuttle launch and near-earth space 
envlronaent eiposure on ( 1 ) the optical properties of lon-beaa 
teitured h Igh-absorpt ance solar theraal control surfaces and 
(2) the optical and electrical properties of 1on-oee*-sout ter ed 
conductive solar thermal control surfaces* Verification of the 
durability of these surfaces Is conducive tc the acceptance of 
this technology on future Shutt le- launched space systeas* The 
eiperlaental approach was to passively expose 36 samples 
(represent Ing a variety of materials and coatings) to all 


....... SPACE SHUTTLE LOEF 1* 0 WE N- 

INVESTIGATION NAME- TRANSVERSE FLAT PLATE HEAT PIPE 

performance 

NSSDC ID- 8A-03AB-37 INVESTIGATIVE PROGRAM 

CODC RS 


INVESTIGATION DI SC I PL I NE ( S > 
TECHNOLOGY 


PERSONNEL 



PI - J.W. 

OWEN 

NASA-MSFC 

01 - F. 

EDELSTEIN 

GRUMMAN AEROSPACE CORP 
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BRIEF DESCRIPTION 

Th? purpose of !M| experiment wot to evaluate the 
lony-t erm operation of a high- capac It y* lightweight* transverse 
flat-plate heat pipe In a sustained tero-gravlty environment. 
The experiment also tatted the ability of the heat pipe to 
reprlee In «ero gravity. The IDCF Inst ruaent at Ion consisted of 
three transverse flat-plate heat pipe modules Installed In a 
peripheral tray with a standard LOEF Esperlaent Power and Oata 
System (EPOS) for data collection and recording. The EPOS 
power was provided by 1 Ithlum-sul • ur dloslde batteries. The 
eiperleent was designed to operate for three 13-hour periods* 
at 1 month. 3 months* and 6 months after launch. 

....... SPACE SMUTTIC LOEF 1* PAILLOUS— ———————— 

INVESTIGATION NAME- THERMAL CONTROL COATINGS EXPERIMENT 

NSSOC 10- 69-03*6-3* INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION OISCIPLINE(S) 

TECHNOLOGY 


NSSOC ID- 69-039B-94 INVESTIGATIVE PROGRAM 

COOE RS 

INVESTIGATION 01 SC1PLINE (S) 
TECHNOLOGY 

PERSONNEL 

PI - L. PREUSS MBS SPACE DIV 

BRIEF DESCRIPTION 

The objectives of this eiperleent were (1) to Investigate 
the combined effects of radiation and contamination on 
different thermal coatings and solar cells with and without 
conductive layers! and (2) to provide design criteria* design 
techniques* and test methods to ensure control of combined 
space and spacecraft environmental effects. This esperlaent 
also provided qualifications for a number of new coatings and 
solar cells. The Instrumental lor. Included both active and 

passive test samples mounted In a standard LOEF tray. An 
esperlaent espoaure-control canister was used to limit the 
espooure of some samples to space and spacecraft environment 
only. 


PERSONNEL 

PI - A. PAILLOUS CERT/ONCRA 

PI - J.C. GUILLAUMON CNES/CST 

BRIEF DESCRIPTION 

The objective of this esperlaent was to esamlne the 
validity of ground simulations of the space environment for 
studies of degradation of thermal control coatings used on 
satellites. It was planned to compare sample degradations from 
both ground tests and flight tests. The Instruaentet Ion. 
consisting of 30 samples, was located with 9 other esperlaents 
from France In a peripheral tray. The samples were passively 
esposea to the space environment* but protected during launch 
and reentry phases. Upon completion of the mission It was 
planned to seal the sample container In soace and keep It under 
vacuum until optical tests were completed on the ground. 

....... space shuttle loef i, pa rcel lER— — — — — — 


....... SPACE SHUTTLE LDEF 1* R ICM— — — — — — 

INVESTIGATION NAME- TRAPPEO-PROTON ENERGY SPECTRUM 
DETERMINATION 

NSSOC 10- B9-039B-36 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP* SCIENCE 


INVESTIGATION DI SC IPL INE ( S) 
PARTICLES ANO FIELOS 


PERSONNEL 




PI - F.J. 

RICH 

USAF GEOPHYS LAB 


01 - G.J. 

FISHMAN 

NASA-MSFC 


01 • C.E. 

LAIRD 

EASTERN KENTUCKY 

U. 

01 - P.J. 

MCNULTY 

CLARKSON COLL OF 

TE Cm 

01 - Y.V • 

RAO 

EMMANUEL COLLEGE 


01 - P.L. 

SEGAL YN 

AMM RES. CTR. 



INVESTIGATION NAME- CFFECT OF SPACE ENVIRONMENT ON COMPOSITE 
MATERIALS 

NSSOC 10- 89-03*8-55 INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION DI SC IPL I NE I S ) 
TECHNOLOGY 

PERSONNEL 

PI - M. PARCEL I ER AEROSPATIALE 

BRIEF DESCRIPTION 

The objective of this eiperlaent was to test different 
types of materials (laminates* thermal coatings* and adhesives) 
to determine their actual useful lifetimes. The results were 
expected also to make It possible to Integrate the histories of 
the thermal and mechanical characterlst Ics Into models of the 
composite structures. The eioerlmant was passive and was 
located In a peripheral tray with nine other experiments from 
France. The experiment container was oeslgned to protect the 
samples from contamlnat Ion during the launch and reentry phases 
of the LOEF mission. 


BRIEF DESCRIPTION 

The objective of this experiment was to measure the flux 
and energy spectrum of protons with energies of 1 to 10 MeV. 
These protons were trapped on the earth's magnetic field lines 
as part of the Inner radiation belt. The protons were 
encountered predom Inant ly In the South Atlantic anomaly at a 
90-deg pitch angle. The experiment consisted of 16 stacks of 
passive plastic detectors (CR-39) arranged In portions of three 
LOEF trays. The stacks were mounted In containers on a plate 
arranged In the trays to be normal to the earth's magnetic 
field In the South Atlantic anomaly. Three passive 
subexperlments were also Included which had different but 
related goals. The purpose of the first subexperlment was to 
measure the radioactivity Induced by protons and neutrons In 
the LOEF orbit. The experimental approach was to expose metal 
samples to the ambient flux through the mission duration and to 
measure resulting gamra-ray activation spectra In a low-level 
counting fedl’ky aftci recovery. The second subexper Iment 
used small mlcrospheres to record the energy deposited In 
volume elements with microscopic dimensions as a result of 
exposure to the natural radiation environment of space. The 
third subexperlment used an Ion-trapping technique to measure 
the flux of energetic particles. 


SPACE SHUTTLE LDEF 1* POWELL 


SPACE SHUTTLE LDEF 1* ROBERTSON 


INVESTIGATION NAME- GRAPhI TE-P0L YMIDE ANO GRAPHITE-EPOXY 

mechanical properties in spate 


INVESTIGATION NAME- EFFECT OF SPACE EXPOSURE ON PYROELECTRIC 
1NFRARE0 DETECTORS 


NSSOC 10- 89-03*8-35 INVESTIGATIVE PROGRAM 

COOE RS 


NSSOC ID- 89-03*6-16 INVESTIGATIVE PROGRAM 

COOE RS 


INVESTIGATION DI SC I PL I NE ( S ) 
TECHNOLOGY 


INVESTIGATION DISCIPL INE( SI 
TECHNOLOGY 


PERSONNEL 

PI - J.H. POWELL ROCKWELL I NT L C0RP 

PI - O.W. WELCH ROCKWELL I NTL C0RP 

BRIEF DESCRIPTION 

The primary objective of the graph It e-poly Imlde and 
graphite-epoxy testing exwerlaent was to accusulate actual 
operational data In the space environment over long periods of 
time. These data were expected to help establish design 
criteria associated with sechanlcal orooertlet of future 
lightweight space-or lented structural components. A secondary 
objective of the graph Ite-epox y sandwich testing was to 
validate mechanical properties (knockdown factors) as applied 
to the design and analysis of the existing Space Shuttle 
graphite-epoxy payload bay doors. The LOEF Instrumentation 
consisted of test specimens mounted In two peripheral trays. A 
duplicate set of matched specimens was tested on the ground to 
provide baseline data. 

....... SPACE SHUTTLE LOEF 1 9 PREUSS-—' ———————— 


PERSONNEL 


PI 

- J.B • 

ROBERTSON 

nasa-larc 

01 

- 1.0. 

CLARK 

NASA-LARC 

01 

— R .K . 

CROUCH 

NASA-LARC 


BRIEF DESCRIPTION 

The objective of tMs experiment was to determine the 
effects of long-duration i ce exposure and launch environment 
on the performance of Infrared pyroelectric detectors. 
Performance parameters ( responslvlty* detectivity* and spectral 
response) and materials properties (pyroelect r 1e coefficient 
and dielectric loss tangent) were to be measured before and 
after expovure. The detectors for this experiment were 
Included with the various components of Experiment 24 (Blue) 
and located In the same experiment tray 

....... SPACE SHUTTLE LDEF 1* SC HALL— — ■ — — — — 

INVESTIGATION NAME- SPACE ENVIRONMENT EFFECTS ON SPACECRAFT 
MATERIALS 
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INVESTIGATION NAME- CRITICAL SURFACE DEGRADATION EFFECTS ON 
COATINGS AND SOLAR CCLLS 


I . 



1 

l 


NSSOC ID- 8A-03aB-13 INVEST IGATIVE PROGRAM 

CODE PS 

INVESTIGATION 01 SCIPL INEC SI 
TECHNOLOGY 

PERSONNEL 

PI - P. SCHALL AEROSPACE CORP 

BRIER DESCRIPTION 

The ouroote of this experiment -as to Investigate changes 
In tho proof rt Its and structure of materials specimen* after 
eapoaure to spec# environment. In general the eiperlaentel 
aooroach Involved the comparison of preflight and poatfllght 
analyses* The soeclaens Included various structural Materials* 
solar power components* thermal control materials* laser 
communication components* laser mirror coatings* laser-hardened 
materials* antenna materials* and advanced composites* The 
Investigation consisted of 19 subeiperlments Involving a iu«oer 
of 000 laboratories and 000-contractor organl tat Ions* The 
Instrumentat Ion required four peripheral trays for the test 
specimens* two standard LDER Experiment Power and Oata Systems* 
two experiment eiposure control canisters* and lithium-sulfur 
dioxide batteries* 

SPACE BUTTLE LDER 1* SCOTT* JR*— —————— — —— 

INVESTIGATION NAME- ATOMIC OXYGEN STIMULATED OUTGASSING 

N SSDC 10- 8A-03AB-0T INVESTIGATIVE PROGRAM 

COOE RS 

INVESTIGATION 01 SC IPL I NEC S I 
TECHNOLOGY 

PERSONNEL 

PI - R*L • SCOTT* JR* SOUTHERN U 

PI - R.C* LINTON NASA-MSRC 

BRIER DESCRIPTION 

The purpose of this eiperlment was to Investigate the 
effect of oiygen Impingement on thermal control surfaces In 
near-- th orbit with regard to the production of optically 
damaging outgasslng products* The eiperlmental approach was to 
measure bldlrect Iona l reflectance of selected coatings before 
and after soace eioosure* These data were eioected to help 
determine If atomic oiygen Impingement was a major factor In 
unexplained Skylab contamination oy providing an understanding 
of the effect of atomic oiygen on thermal control surfaces* 
The test samples were loceted In two packages* each occupying 
one-sixth of an eiposure tray* One oackage was positioned on 
the leading (ram) edge of the LOER* where It received mailmum 
eiposure to oxygen. The other package was located on the 
trailing edge* where It received minimum eiposure to amolent 
oiygen. 

SPACE SHUTTLE LDER 1* SEELEY — — — - 

INVESTIGATION NAME- H IGH-PERRORMANCE INFRARED MULTILAYER 
FILTERS-RAOIATION EFFECTS 

NSSOC 10- 8A-03AB-23 INVESTIGATIVE PROGRAM 

COOE RS 

INVESTIGATION 01 SCIPL I NE ( S ) 
TECHNOLOGY 

PERSONNEL 


PI 

- J . s. 

SEELEY 

READING 

U 

PI 

- A. 

UMATLCY 

READING 

U 

PI 

- R. 

HJNNEMAN 

RE AO ING 

J 

01 

- O.R* 

LlPSCOMBE 

BRITISH 

AEROSPACE CORP 


BRIER DESCRIPTION 

The objective of the multilayer filters eioerlment was to 
eipose hlgh-perf ormance Infrared multilayer filters to the 
space environment and recover then for subsequent analysis and 
comparison with laboratory control samples. Semlc onduc t ors* 
such as PbTe* SI* and Ge were to be Investigated for evidence 
of degradation. It was also planned to eiamlne ZnS ana other 
dielectrics after flight for evidence of degradation. The 
materials technology eiperlment was designed to evaluate the 
degradation of spacecraft surface finishes. The experiment 
required only one-slith of a peripheral tray and one-fourth of 
a tray on the earth-facing end of the LOER* 

SPACE SHUTTLE LOER 1* SINGER—— ———— — 

INVESTIGATION NAME- INTERPLANETARY OUST 

NSSOC 10- M-03AB-52 INVESTIGATIVE PROGRAM 

COOE EL 

INVESTIGATION 01 SC I Pi I NE ( S ) 
interplanetary oust 

PERSONNEL 


PI 

- S.R. 

SINGER 

U OR VIRGINIA 

PI 

- P.C. 

KASSEL* JR. 

NASA-LARC 

PI 

- J. E • 

STANLEY 

U OR VIRGINIA 

PI 

- J . J • 

UORTMAN 

NORTH CAROLINA STATE U 


BRIER DESCRIPTION 

The objective of this eiperlment was to measure Impact 
rates and directions of solid particles* with some 
dlscr Imlnat Ion as to their mass and velocity In low-earth 
orbit* The Instrumentation consisted of oil group* of 
detectors mounted on the LOER* permitting the detection of dust 
Impacting from all directions. The total active area of the 
detectors was about 1 sq m. The Instrumentstlon occupied two 
full LOER trays sno four partlsl (one-third) trays* A standard 
LOER Eiperlment Power and Oata System was used to record the 
Impact data* 

SPACE SHUTTLE LDER 1* SLEMP— ————————— 

INVESTIGATION NAME- EXPOSURE OR SPACECRAFT COATINGS 

NSSOC ID- S4-03AB-0S INVESTIGATIVE PROGRAM 

COOE RS 

INVESTIGATION 01 SCIPL INE (S) 
TECHNOLOGY 

PERSONNEL 

PI - tf.S* SLEMP NASA-LARC 

BRIER DESCRIPTION 

This experiment was designed to determine the effects of 
space eiposure on new ceilings being developed for spacecraft 
thermal control* Samples of paints* other coatings* and 
second-surface mirrors were eiposedt some to all environments 
of the mission and some to only specific environments » An 
eiposure control canister was used to protect some of the test 
samples from exposure to launch and reentry environments. The 
Instrumentat Ion occupied one-half of a peripheral LOER tray* 

....... SPACE SHUTTLE LOER 1* SLEMP—— 

IN VE STXSAT1 ON NAME- SPACE EXPOSURE OR COMPOSITE MATERIALS 
ROR LARGE SPACE STRUCTURES 

NSSOC ID- 6A-03AB-21 INVESTIGATIVE PROGRAM 

COOE RS 

INVESTIGATION 01 SC IPL INC ( S ) 
TECHNOLOGY 

PERSONNEL 

PI - M.S. SLEMP NASA-LARC 

BRIER DESCRIPTION 

The objective of this experiment was to evaluate the 
effects of the near-earth orbital environment on the physical 
and chemical properties of various composite materials. This 
Investigation was aimed at determining the suitability of these 
materials for long-durat Ion missions lasting 10 to 30 year** 
The experiment* which was passive* occupied one-half of a 
peripheral LOER tray. The planned Investigation Included also 
a series of ground-oesed tests to help Isolate the effects of 
UV* vacuum and time exposure on the flight specimens* 

....... SPACF SHUTTLE LOER 1* TAYLOR— — ————————— 

INVESTIGATION NAME- SPACE PLASMA HIGH-VOLTAGE ORAINAGE 

NSSOC 10- 8A-03AB-09 INVESTIGATIVE PROGRAM 

COOE RS 

INVESTIGATION 01 SC IPL INE ( S ) 
TECHNOLOGY 

PERSONNEL 

PI - b.W.L. TAYLOR TRu SYSTEMS GROUP 

PI • G.K* KOMATSU TRU SYSTEMS GROUP 

BRIER DESCRIPTION 

This experiment was flown to determine the long-term 
current drainage properties of thin dielectric films subjected 
to high-level electric stress In the presence of the ambient 
plasma and solar radiation. The observed behavior of these 
films should help establish allowable long-term electric stress 
levels for such films* as applied to solar array and spacecraft 
thermal control costing materials. The Inst rument at Ion 
consisted of a large number of dielectric samples* eech having 
an associated battery and power processing unit* with the 
exception of "spectator" samples that were not electrically 
stressed In flight. The Inst rument at Ion occupied two 

peripheral trays* one near the LOER leading edge and one near 
the LOER trailing edge. 

....... space shuttle loer i* taylor——— ----- 

INVESTIGATION NAME- SPACE ENVIRONMENT ERRECTS ON FIBER 
OPTICS SYSTEMS 

NSSOC 10- 8A-03AB-16 INVESTIGATIVE PROGRAM 

COOE RS 

!NVESTIGAT10N DISCIPLINE (S) 
TECHNOLOGY 




USA* WEAPONS LAB 


PERSONNEL 

PI - E.W* TAYLOR 

BRIEP DESCRIPTION 

The objective! of thlt Invest 1 got Ion were to qualify 
fiber optic Hnfca for future tooce oopl Icetl one* and to 
document end analyte the effect of the natural opoce 
environment on link and component performance* The 

Inctruoantot Ion vat located In a peripheral LDEP troy and moo 
composed of nine dlotlnct experiments* consisting of both 
active and passive data links or component!* The dots rote for 
the active links nos 10 megablto/a* Measurements planned In 
flight Included bit error and fiber attenuation* In addition to 
fiber teopereture and tray voluoe temperature* A standard LOCP 
Esoerlmant Power and Oata System was used to perform the active 
eiperlmento. 


BRIEP DESCRIPTION 

The objective of this esperloent was to determine the 
effects of space on mechanical! electrical! and optical 
properties of candidate UghtMelght solar-array materials ouch 
as those needed for a space stat1on v a satellite pouer station! 
and solar electric propulsion solar arrays* Oata obtained on 
the combined effects of the space environment on these material 
properties Mere to oIIom spacecraft manuf ecturers to design 
solar arrays Mlth more predictable lifetimes* This 
Investigation was passive* The L9EP InotruMntat Ion consisted 
of o large number of NASA-supplied samples mounted In a 
peripheral tray* Over tuo-thlrds of the tray mos occupied by 
MSFC samples* The remaining space was occupied by samples from 
LeRC! OSFCt ond J*»l. 

....... SPACE SHUTTLE LOEF If WILKES-- ————————— 


....... SPACE SHUTTLE LOEF 1. TENNYSON-— ————————— 

INVESTIGATION NAME- PROPERTIES OF POLYHER-PATR IX COMPOSITE 
MATERIALS! EFFECT OF SPACE ENVIRONMENT 

NSSOC 10- 84-034B-24 INVESTIGATIVE PROGRAM 

C00E RS 

INVESTIGATION 01 SCIPL INE ( S) 
TECHNOLOGY 

PERSONNEL 

PI - R*C* TENNYSON U OF TORONTO 

PI • J*B* HANSEN U OF TORONTO 

BRIEF DESCRIPTION 

The objective of this experiment mos to qualify various 
oolymer-matrla composite materials for future spacecraft 
applications* The Instrumentat Ion was designed to measure the 
effects of various times of exposure to the space environment 
upon the mechanical properties of several lightweight composite 
materials! Including graphite! boron! S-glass! and PRO-09* 
Planned measurements Included property degradation caused by 
matrls breakdown* outgasslng* thermal stresses! and Internal 
void cracks* Actual soedoen test results from space were to 
be correlated with ground test data at ambient condlt Ions and 
In a thermal-vacuum chamber* The LOEF Instrumentation 
consisted of test specimens occupying on— half of a peripheral 
tray* 

....... SPACE SHUTTLE LOEF 1* VENABLES— ———————— 

INVESTIGATION NAME- RADI AT ION SENSITIVITY OF QUART CRYSTAL 
OSCILLATORS EXPERIMENT 

NSSOC JO- 84-034B-22 INVESTIGATIVE PROi A 

COOE RS 

INVESTIGATION DISCIPLINE! SI 
TECHNOLOGY 


INVESTIGATION NAME- THERMAL CONTROL SURFACES 

NSSOC ID- 8*-03*B-0* INVESTIGATIVE PROGRAM 

COOE RS 

INSTIGATION DISCIPLINED) 

technology 

PERSONNEL 

PI - 0*R* WILKES NASA-MSFC 

PI - H*M* KING NASA-MSFC 

BRIEF DESCRIPTION 

The purpose of this experiment mao to determine the 
effects of space exposure on new coatings developed for 
spacecraft thermal control* Tne experiment was designed to 
test 25 "active" samples (In calorimeter assemblies) and 2A 
"passive" samples* All samples (active and passive) were 
mounted on an Indexing wheel (carousel)* The carousel had an 
IN (or protected) and an OUT (or exposed) position* The 
samples Mere kept In the OUT position 23*5 h each day! and In 
the IN position 0*5 h per day* The IN position mos used for 
emlttonce measurements and also for protection during launch! 
reentry! and the early flight period* The Instrumentat Ion 
Included also a ref lactometer designed to measure the 
reflectance of the "active" samples 20 times during the LOE r 
mission* This experiment occupied one peripheral LOEF tray* 

STR !!!!!!!!!!!!!! 


SPACECRAFT COMMON NAME- $TP PTB-l 
ALTERNATE NAMES- SPACE TEST PROGRAM P78-1* PTB-l 
11278! S0LMIN0 

NSSOC ID- 79-017A 

LAUNCH DATE- 02/20/79 WEIGHT- 809*4 KG 

LAUNCH SITE- VANOENBERG AF* . UNITED STATES 
LAUNCH VEHICLE- ATLAS 


• r . RSONNEL 

PI • J.O* VENABLES MARTIN-MARIETTA LABS 

PI • J.S* AHEARN MARTIN-MARIETTA LABS 

BRIEF DESCRIPTION 

This experiment was designed to measure the radiation 
sensitivity of quarts-cryttal oscillators* By measuring the 
frequency drift of these resonators before and after flight* 
and t"e frequency offset occurring during the flight! the drift 
caused by space radiation was to be determined* The effects of 
exposure to an orbital radiation environment Mere to be 
compered with results of ground tests using a transmission 
electron microscope* Oata obtained from LOEF and ground 
experiments were to orovlde guides to Imorove the radiation 
hardness of these comporrnts* The LOEF Instrumentation 
occupied one-sixth of a per'oheral tray and consisted of 10 
quart* resonators exposed to space radiation and four 
resonators shielded from radiation* 

....... SPACE SHUTTLE LOEF 1* WHITAKER— ——————— 

INVESTIGATION NAME- SOLAR-ARRAY MATERIALS (PASSIVE) 

NSSOC 10- 84-03*8-95 INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION 0ISCIPLI NE( S) 
TECHNOLOGY 


SPONSORING COUNTRY/AGENCY 

UNITE0 STATES 000-USAF 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PE R 1 0 0 - 96.3 MIN 

PER1APS1S- 560* KM ALT 

PERSONNEL 

PM • J*T • VIOLA 
PS - H*C* WANG 


EPOCH DATE- 02/24/79 
INCLINATION- 97*9 0EG 
APOAPSIS- 600* KM ALT 


USA* SPACE DIVISION 
AEROSPACE C0RP 


BRIEF DESCRIPTION 

The Space Test Program (STP) P78-1 mission wws designed 
to obtain scientific data from earth and sun-oriented 
experiments* The spacecraft was sun-oriented and had Its spin 
axis perpendicular to both the orbital plane and the 
satellite-sun line* The Instrumental on consisted of (1) a 
gamma-ray spectrometer and particle detector*! (2) a 
white-light coronagraph and an extreme-ult ravlolet heliograph* 
(3) a solar x-ray spectrometer and spectrohellograph! (*) an 
ex treme-u Itrav lol et spectrometer* (5) a high-latitude particle 
spectrometer* (6) an X-ray monitor* and (7) a preliminary 


....... STP P78-1* BOWYER— —————————— 

INVESTIGATION NAME- EXTREME ULTRAVIOLET SPECTROMETER 


PERSONNEL 



NSSOC 10- 79-017A-04 

INVESTIGATIVE PROGRAM 

PI - A.F. 

WHITAKER 

NASA-MSFC 


SPACE TEST PROGRAM 

01 - C.F. 

SMITH* JR* 

NASA-MSFC 



01 - l.e* 

YOUNG 

NASA-MSFC 


INVESTIGATION 01 SC IPL INE ( S) 

01 - H* W* 

BRAN0H0RST* JR. 

NASA-LERC 


AERGN0MY 

01 - A.F. 

FOREST IER I 

NASA-LERC 


IONOSPHERES 

01 - E.M. 

GADDY 

NASA-GSFC 



01 - J* A* 

BASS 

NASA-GSFC 

PERSONNEL 


01 - P.M. 

STELLA 

NASA -JPL 

PI - C.S* BOWYER 

U OF CALIF* BERKELEY 


91 


i-mmr&r 


BRIEF DESCRIPTION 

This Investigation used an a at reae-ult rev lolet 
spectrometer to measure alrglow radiation In the uoptr 
atmosphere. Tho Instrument hod o 4- by 4-dog Hold of view and 
■ooourtd tpoctra In a totoctod 400-4 bandwidth* with 5*4 
resolut Ion* within tho 200- to 1000-4 rango* 


------- STP P78-1* IRHOF— —————— 

IN VE ST104 T1 ON NAME- GAMMA RAY SPECTROMETER 


NSSOC 10- 79-0174-01 


PERSONNEL 
PI - U.L. 


INVESTIGATIVE PROGRAM 
SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE! S) 
GAMMA-RAT ASTRONOMY 
PARTICLES AN0 FIELOS 


LOCKHEED PALO ALTO 


BRIEF DESCRIPTION 

Thlo Investigation used geaae-rey opoctroaotcro to 
•ooturo tho distribution of gaoaa-roy soureot and tho 
choractor Istics of onorgotlc particle fluaos at low altitudes. 
Tho Instruoont conslstod of twelve Indopondtnt spot t roaotor s of 
throo dlfforont typos. Thoro woro two goraanlua spoctraaotors • 
two Csl/plastle Phoswlch sooctroaotors • and an array of sight 
CdTo sooctroaotors. Each goraanlua spoctroaotor conslstod of a 
largo (65-cc) high-purity Intrinsic goraanlua dotoctor which 
was shloldod with a No! ant Icolnc Idonco scintillator and coolod 
by a aochanlcal r ofr Igorator. Each goraanlua dotoctor had a 
conical FOv of 45-deg half-anglo and a 15-sq-ca front area* and 
It ooasurod energy loss froa SO koV to 2.5 MoV In 4094 
channels. A factor-of-3 join change allowed tho range to 
change to 0.12 to 7.9 MoV. The Initial energy resolution was 
3.5 kev at 1 MeV* but duo to radiation daaago and teaperature 
cycling caused by tho necessity to turn off the refrigerator 
for power conservatlor tho resolution degraded to about 40 kev 
at tho O.511-Mov line. The Phoswlch spectroaeters were 
10.14-ca dlaaotor disks of 1.27-ca thickness; they aeesured 
energy loss froa 40 keV to 2.5 MeV In 254 channels. Tho FOVs 
of the CdTo sooctroaotors wore fan-shaoed In two dlaenslons 
with opening angles of 90 dog and 10 dog and had the 10-deg 
opening! equally spaced In tho S/C plane of rotation. The 
energy loss range was 20 to 200 keV In sis channels. 
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INVEST IGAT ION NAME- SOLAR X-RAY SPECTROMETER 
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GRIEF DESCRIPTION 

This Investigation was coaposod of four serge: Soles* 
Solflex* Hones* and Mpgaap. The objective of these four 
oiporlaonts was the st-idy of solar flares and active regions. 
Soloi obtained spectra In the 3- to 25- A wavelength Interval 
while pointed at a specific solar region* as well as asps of 
the sun In Individual x-ray spectral lines using aultlgrld 
coll laators and Bragg crystal spect roaeters. Solflex obtained 
flare spectra In four narrow-wavelengt h bands between 1. S and 
8.4 A using uncolllaated Bragg crystal spectroaeters. Nonex 
recorded full tolar-disk Intensity with 32-as tlae resolution 
froa 0.1 to 12 A using uncolllaated proportional counters. 
Magaap obtained full-disk solar aapa froa 6 to 12 A using 
filtered colllaated proportional counters. 
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INVESTIGATION NAME- SOLAR I INi) MONITOR 


NSSOC ID- 79-0174-02 


investigative program 

SPACE TEST PROGRAM 
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INVESTIGATION NAME- PRELIMINARY AER0S3L MONITOR 

NSSOC 10- 79-0174-07 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 


PERSONNEL 
PI - T.J. 


INVESTIGATION DISCIPLINE^) 
METEOROLOGY 


U OR WYOMING 


BRIEF DESCRIPTION 

This Investigation used an aerosol-monitor Ing Instruaent 
ta aeasure the c oncentretlon and vertical distribution of 
aerosols and oione In the earth's strat otphere. 
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INVEST IGATION NAME- X-RAT MONITOR 


NSSOC ID- 79-017A-04 


PERSONNEL 

PI • S.D. SMULMAN(NLA) 


INVESTIGATIVE PROGRAM 
SPACE TEST PROGRAM 


INVESTIGATION DI SCIPLINE (S ) 
X-RAY ASTRONOMY 


PI - S.D. SMULMANtNLA) US NAVAL RESEARCH LAB 
BRIEF DESCRIPTION 

This Investigation used an x-ray aonltor to deteralne the 
frequency ano location of short-lived x-ray bursts froa space. 
It provided a low-resolution aapplng capability for auroral 
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INVESTIGATION NAME- HIGH LATITUDE PARTICLE SPECTROMETER 


NSSOC ID- 79-017A-05 


PERSONNEL 

PI - R.P. VANCOUR 


INVESTIGATIVE PROGRAM 
SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE <S ) 
PARTICLES AND FIELDS 
MAGNET3SPHERIC PHYSICS 


US AF GCOPHVS LAB 


BRIEF DESCRIPTION 

This Investigation used two sets of dual electrostatic 
analyzers at right angles to acquire electron data In 
high- lot Itude auroral zones* prlaarlly during Magnetic atom 
and substora periods. One analyzer In each set swept through 
the energy range 50 to 1000 eV* while the other analyzer swept 
froa 1 to 20 keV simultaneously. The total energy range* 0.05 
to 20 keV* was divided Into 14 channels. 


SPACECRAFT COMMON NAME- STP P7R-2 
ALTERNATE NAMES- SESP P7G-2A, P78-2 
SCATHA* 11254 


NSSOC 10- 79-0074 

LAUNCH DATE- 01/30/79 WEIGHT- 343. KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITEO STATES 
LAUNCH VEHICLE- 0ELTA 

SPONSORING COUNTRY/AGcNCT 

UNITED STATES OOD-USAF 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1416.2 MIN 
PER I APSIS- 27553. <M ALT 

PERSONNEL 

PM • J.T . VIOLA 


EPOCH DATE- 04/29/79 
INCLINATION- 7.7 DEG 

AP0APSIS- 43239. KM ALT 


US AF SPACE DIVISION 



BRIEF DESCRIPTION 

Spacecraft Charging At High Altitudes ISCAThA) was a 
spacecraft prograe for Measuring the characterlst les of the 
pleeaeeheeth charging process. This prograe deterelneo the 
response of the spacecraft to the charging and evaluated the 
techniques to correct the problec. The spacecraft was 
essentially a right circular cylinder* 1.7 a In diameter and 
1.8 a high. It had a near-synchronous orbit ano spun about the 
cylinder ails at a rate of 1 rpe. The spin vector was normal 
te the earth-sun line and In the equatorial plane of the earth. 
There were three 3-a boons* a 2-e* and a 7-a boom* all for 
deployment of esperlaents. In addition* there was a 100-a 
tlp-to-tlp electric field antenna. An electron gun ano a 
positive Ion tienon) gun were Incluoed* to test the control of 
the spacecraft potential. Teleaetry capability was both PCM 
and FM* and data could be stored up to 12 h using onboard tape 
recorders. The planned mission lifetime of 1 year has been 



INVESTIGATION DISCIPLINE IS) 

SOLAR PHYSICS 

PERSONNEL 

PI - D.J. MICHELS US NAVAL RESEARCH LAB 

BRIEF DESCRIPTION 

This Investigation used a white-light coronegraph and an 
extreme ultraviolet heliograph to Monitor the sun's Inner and 
outer corona. The purpose of the Inve .t Igat Ion was to deteralne 
the character of the plasma outflow s* .ne source of the solar 
wind. The Investigation also measured the fora and structure 
of solar flares* coro ul holes* and Alfven waves. Due to 
background light problems* the CUV heliograph data were 
completely compromised. 


jh . 



* 




■ • 


I 


l 

I 

k 


....... sTP P 7 8-2 * tfiOION 

tNVCSTItlTlON NAME- ELECTRIC FIELD DETECTOR 


latch* • pc r out plug* and an Insulator. The Ion tourca «aa 
Maintained under vacuua and opened to the etaotphere In orbit 
on coaaand* 


NSSOC 10- 7t-007t-05 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP* SCIENCE 


INVESTIGATION DISCIPLINE! S) 
PARTICLES ANO FIEL0S 
IONOSPHERES 
SPACE PLASMAS 
MAGNETOSPHERIC PHYSICS 


PERSONNEL 

PI - T.l. AGGS0N 
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....... STP P78-2 * FENNELL— ————————— 

INVESTIGATION NAME- SPACECRAFT ShEATh F1EL0S DETECTOR 

NSSDC ID* 79*0074*04 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION 01 SCIPLINE l S> 
PARTICLES AND FIELDS 
SPACE PLASMAS 
HAGNETOSPHERIC PHYSICS 


ARIEF DESCRIPTION 

Thlt eiperlaent € SCI 0 1 oeatured the absolute potential 
between the satellite and the plasaa using a 100 -a t1p*to*t1p 
dipole antenna* The antenna eleaents were cooker-beryl l 1 uo 
stea extendable antennas and were 0*44-ca dlaaeter tubes when 
estendtd* Two 50-a eleaents plus the l*7*a spacecraft body 

aade the total length 101*7 a. The antenna eleaents were 
Insulated except for 20 a at the ends* Thjs* for asblent 
plasaa conditions* the conducting segaents of the antenna were 
positioned outside the sheath region. The eiperlaent aeasured 
dc electric fields froa 0.1 to 20 av/a and ac fields In the 
frequency range froa 3 to 200 hi froa 1 to 100 alcrovolts/a* 

....... STP P78-2* BLARE— ——————————————— 

INVESTIGATION NAME- ENERGETIC PROTON DETECTOR 


NSSOC ID- 79*0074*14 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION 01 SC IPL INE < S) 
PARTICLES AND fields 
magnetospheric physics 


PERSONNEL 

PI - J*B* Blare 


AEROSPACE CORP 


BRIEF DESCRIPTION 

This eiperlaent (SC2-4) used a two-eleaent 
solid-state-detector telescope and aeasured the proton flui In 
the energy range fros 17 to 717 keV In sli differential 
channels plus Integral fluies for energies above 0*7 and 3*3 
MeV* 


PERSONNEL 

PI • J.F. FENNELL AEROSPACE CORP 

BRIEF DESCRIPTION 

This eiperlaent (SC2-1* 2* and 3) consisted of three 

alnlature electrostatic analysers* Two of the analysers were 
separately enclosed within 17*R*ca dlaaeter spherical probes 
aounted on dlaaet rlcall y opposed 3*a boons* The third analyser 
was aounted behind the center band cf the spacecraft* The 
three analysers had the sane look directions and ent ranee 
angles so that* If there were no electric fields about the 
spacecraft* all three analysers would aeasure the sane flui* 
spectrua* and angular dlstrbutlon of electrons and Ions In the 
energy range 1 to 1000 eV* An optical data*t ransalsslon systea 
was used to transalt digital data froa the analysers to the 
spacecraft data-processlng systea to aalntaln electrical 
Isolation at the analysers* The eiperlaent also aeasured the 
floating potential of the spherical probes relative to the 
spacecraft reference point over a large dynaalc range. The 
spherical probes could be biased relative to the spacecraft 
upon grouno coaaand* Potential and electric field aeasureaents 
at three positions In the plasao sheath were obtained* 

....... $TP P78-2 * HALL — ————— — — ——— — 

INVESTIGATION NAME- QUARTZ CRYSTAL MICROBALANCES IN 
RETARDING POTENTIAL ANALYZERS 

NSSOC ID- 79*0074- 03 INVESTIGATIVE PROGRAM 

SPACE test program 

INVESTIGATION DISCIPLINE ( S) 
TECHNOLOGY 
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INVESTIGATION NAME- ELECTRON GUN-ION GUN 
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SPACE TEST PROGRAM 
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MAGNETOSPHERIC PHYSICS 
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PERSONNEL 

PI - H.A. COHEN USAF GEOPHYS LAB 

BRIEF DESCRIPTION 

Thla eiperlaent (SC4) contltted of an electron-beaa 
systea (CBS) and a pos 1 1 1ve-1on*beaa systea <PIBS>* which were 
flown to control the ejection* respect 1 vel y • of negative charge 
(electrons) and positive charge ( lenon ions) froa the 

spacecraft* The EPS consisted of a control grid and an 

Indirectly heated oi Ide- covered cathode* which was kept at a 
controlled negative potential with respect to the space 
vehicle. The controlled negative potential deteralned the 
energy of ejected electrons and varied In steps as follows: 
50* ISO* 3P0 • 500, 1300, and 3000 V. The control grid was 

normally kept negative with respect te the cathode and was 
pulsed positively to allow electron ejection current* The 
duration and electron-current level of the pulse were 
controlled by ground coenand* A focusing eleaent between the 
control grid and the grounded eilt anode served to reduce the 
baa* divergence. The Magnitude of the beao current could vary 
over sis steps (0.001* 0*01* 0*10* 1*0* 4*0* and 13 «A). The 
aailaua power drawn was 42 N. Mounted In bonded electrl'tl 
contact with the spacecraft fraae grojnd* the EBS was oriented 
so that the beao ails was perpendicular to the spacecraft spin 
ails* A protective aperture cover was reaoved by ground 
coaaand when the spacecraft was In orolt* The P1BS consisted 
of a Penning dlscharge-chaaper Ion source and a control grid* 
The Ion source consisted of an Ionisation cheaper and bea* 
foraat Ion electrodes* A cylinder of pressurised lenon 

constituted the gas source and was controlled oy a leak valve 
with the flow rate coawandable froa the ground. The Intensity 
and duration of the Ion beaa was also deteralned by ground 
coaaand. The two beaa olai voltages were 1000 and 2000 V dc* 

and the five selectable beaa Intensity levels were 0.3* 0*5* 

1*0* 1.3* and 2.0 aA. During aailaua beaa ejection* the power 

drawn was &0 w* The PIBS notile was the eleaent that 

controlled the nature of the ejected beaa* and the thin wires 
aounted an too of the nossle could neutralise all or » fraction 
(Including sero) of the beaa, depending on satellite eiperlaent 
regulreaents. Thn appellant storage tank was connected to the 
Ion source through a oressjre regulator* a solenoid-operated 


PERSONNEL 

PI - O.F. HALL AEROSPACE CORP 

BRIEF DESCRIPTION 

In this eiperlaent (oart of MLJ2>* two auartx -crystal 
alcrobalances were placed In retarding potential analysers* and 
used to aeasure contaalnant aass deposition rates* One 
alcrobalance-analys er set was aounted on the spacecraft side* 
and the other set was placed on a spacecraft end Maintained In 
continuous shadow* The retarding potential analyser was used 
to eiclude Ions froa the alcrobalance and to Maintain a 
sero-electr 1c*f laid condition at the sensor* To deteralne * 
dependence of contaalnatlon rate upon surface charg 
aeasureaents were aade with and without the reterdlnr -pot ent lal 
bias* The Quarts sensors had an active teaperature control and 
could be opera'ed over a range of teaperatures froa *40 to *40 
deg C* 


....... STP P78-2 * HALL— — ——————— ———————— 

INVESTIGATION NAME- THLRMAL CONTROL SAMPLE MONITOR 

NSSOC 10- 79-0074-04 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION 01 SC IPL INC (S ) 
TECHNOLOGY 

PERSONNEL 

PI - O.F* HALL AEROSPACE CORP 

BRIEF DESCRIPTION 

This eiperlaent (part of ML12) evaluated the perforaance 
of theraal-cont rol Materials as a function of orbit 
contaalnatlon conditions* The sensor aeasureo the beckfac* 
teaperature of eight theraal-control-aater lal saaples* The 
Instruaents were positioned contiguously with the quarts 
crystal aonltnrt (79-0074-03)* It was possible to heat toae of 
the saaples and to purge contanlnarts which frose out on the 
test surface* 


....... STP P7 8-2 • HAROY— ——————————— 

INVESTIGATION NAME- RAPIO SCAN PARTICLE 0ETECT0R 

NSSOC ID- 79-0074-12 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 


INVESTIGATION 01 SC IPL INC ( S ) 
PARTICLES AND FIELDS 
SPACE PLASMAS 

magnetospheric PHYSICS 
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BRIEF INSCRIPTION 

TUI i department (SCSI employed curved-plate electroatatlc 
•nalfitri pna aolld-atate tot ctrometer* to oeaaure the Umi of 
electron* and Iona* The eiperlaent rttordtd a spectrum far 
both electron* and tana oner par aacortd In two orthogonal 
direction*. Tht alactron flua naa ooaaured In 14 energy rangta 
apanning SO tv to 1.1 Mev. Tht Ian flui naa otaaurod In !• 
energy rangta apanning SO fV to SS MeV. Any given energy 
channoi could ba raad out tilth a Hot raaolutlan of 2A0 
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INVEST ISM ION NAME* ENCRSCTIC ION SPECTROMETER 

NSSOC 10- 79-007A-13 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION 0 1 SC IPl I NE < S> 
PARTICLES ANO PIELOS 
SPACE PLASMAS 
MAGNETOSPMERIC PMTS1CS 


PERSONNEL 
PI - A. 6. 


JOHNSON 


OP. OP SCUTECH POL ICT 


BRXEP DESCRIPTION 

Thla aiparloant CSCRl oaaturad tht flua and coopoaltlon 
of Iona In the ■tat ranga froo 1 to ISO u and In tht tnargjr 
rangt froo a.l to 20 kaV. Tht aanaor *08 an anargatlc Ion naaa 
apactrooatar tilth thraa parallal analyiar unlta ohlch otaaurod 
Iona In dlffartnt energy rangta. Each unit conalatad of a 
croaaad alactrlc and oognatlc flald velocity flltar In aarlaa 
ulth an alactroat at 1c analriar with a channel alactron 
oultlpllar aanaor. 


....... $TP P78-2* K00NS — ————— ——— — 

INVESTIGATION NAME- CHARGING ELECTRICAL EPPECTS ANALYZER 

NSSOC 10- 79-007A-02 INVESTIGATIVE PROGRAM 

SPACE TEST PRC GR AM 

INVESTIGATION DI SC IPL I NE 1 S » 
PARTICLES ANO PIELOS 
TECHNOLOST 
SPACE PLASMAS 
magnetosphlric physics 


PERSONNEL 
PI • H.C. 


KOONS 


ACROSPACE CORP 


BRIEF DESCRIPTION 

Thla eiperloent (part of SCI) measured alact rooagntt 1c 
Intarfaranco In tht ranga 100 to SET He. Thraa aaparata 
Instrument* otra uoad. Tht froquancy rangr froo 2 to SO mm* 
oaa measured with a awept'f rtqutncy analyier. Tha fraquancy 
band l.S to S00 kn- waa aonltorad by f 1 ied-f rtqutnc y analytara. 
Tht capability alao aalotad to talaoatar broadband olgnala froo 
aanaora In tha fraquancy band 100 to S000 h». Tne analyiar 
aaopltd algnala from a variety of aanaora* Including aolar 
array but* potter lint bus* typical contend lint* aatarnal abort 
dipole* and alactrlc-f lald-dat actor boon* 
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INVESTIGATION NAME- MAGNETIC »IEL0 MONITOR 


NSSOC 10- 79-00 7A-0R 
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INVESTIGATIVE PROCRAM 
C00E EE/C0-0P* SCIENCE 
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PARTICLES ANO PIELOS 
MAGNETOSPMERIC PHYSICS 
PLANETARY MAGNETIC FIELD 


NASA-GSPC 


BRIEF DESCRIPTION 

Thla aiparlotnt < SC 11 > obtained trlailal oaaauraoanta of 
tht gtooognttlc field. A boom-mounted (7-* boo*) fluigata 
oagnatoottar not uaad. Tint reaolutlon waa A vactora par 
aecond. Field reaolutlon ttaa aoproil no ta ly O.S nT * 1th a 
dynaolc range of approiloutely plvi and alius *50 nT oar aila. 
Stnaor rraoonat uaa froo dc to 70 My. 


....... STP P7B-2* MIZERA-— — — 

INVESTIGATION NAME- SPACECRAFT SURFACE POTENTIAL MONITOR 

NSSOC 10- 79-007A-01 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION 01 SC IPL I NE ( S ) 
MAGNETOSPMERIC PHYSICS 
TECHNOLOGY 
SPACE PLASMAS 


PERSONNEL 
PI - P.P. 


MIZERA 


BRIEF DESCRIPTION 

Thla aiparlotnt (part of SCI) ooaaured tha aurfaca 
potential af atvtn different typao of oaterlala relative ta tha 
coooon reference potential of a cyllndrlcall y ahaped gold 
aurfaca on the apacecraft. The aanplo oaa Mounted on one 
aurfaca of o dielectric alab* and a conducting plate uaa 
aountad on tht other aurfaca. The aurface potential uaa 
otaaurod frum leakage currenta and by a chopper alactroMatar 
(Mqnroa detectora). Soot of tha natarlala uaad uara alllcan* 
cloth fabric* aolar cell cover glaaaaa* gold (reference)* 
allv er-taf Ion* and kapton Multilayer Inaulatlon. Rive of th# 
aaoplea uara placed on the aldeo of tha aoacec*aft and rotated 
In and out of aunllght. Four aaoplea uara located at tha and 
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INVESTIGATION NAME- TRANSIENT PULSE MONITOR 
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TECHNOLOGY 


PERSONNEL 
PI • J.E • 


NANEV IC7 


STAN'ORO RES INST 


BRIEF DESCRIPTION 

The Trenalent Pulae 
eiparloent which provided 


Monitor (TPM) was an engineering 
data on the electrooagnet 1c pulae 
environment on the apacecraft. The eiperloent conaiated of an 
electronic proceaaor and four aenaora uhleh were built Into the 
wiring harneaa. Two of the aenaora were current probea which 
provided voltage algnqia to the electronic proceaaor with 
aenaltlvltlea of 1 ov/aA. One of theae probea measured current 
fluctuatlona In the aolar array power line* and the other 
oeeoured current fluctuatlona 1r the ground line of the oeln 
power system. The other two aenaora were long wire antennae 
Mounted outalde the ahleldo of the agin cable bundlea. The two 
antennae ran parallel to each other and differed only In the 
Magnitude of their teralnal Iwpedancea. The electronic 
(.rococoor hod coaoandeble aenaltlvltlea and contlnuoualy 
Monitored electrical algnala free each of the four aenaora 
elnul taneoualy . The proceaaor provided the following 

Information for each aenaor once per aecond: total pulae count* 
poaltlve voltage-tine Integral* negative voltaqe-tloe Integral* 
poaltlve peak voltage aoplltude* and negative peak voltage 
amplitude. For more detail aee Steven*. J. R.* and A. L. 
vaapola* "Oeacrlptlon of the apace teat program P78-2 

apacecraft and payloada** Air force Space and Micelle Syatemo 
Organliatlon (now Space Olvlalon) report SAMS0 TR-7R-2A* 
October 197G ( TRF BSA21 R) • 


....... STP PTG-2 * REAGAN—————— 

INVESTIGATION NAME- HIGH-ENERGY particle oetector 

NSSOC 10- 79-007A- 13 I NVE ST IGA T I VE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION SI SCIPL 1 NE (S ) 
PARTICLES ANO »ICLDS 

cosmic rays 

pagnetcspheric physics 


PERSONNEL 

pi - j.a. 


REAGAN 


LOCKHEED PALO ALTO 


BRIEF DESCRIPTION 

Thla eiperloent (SCSI meeeured the electron flui In the 
O.S to 2.1 MeV range, the proton flui In the 1 to 100 MeV 
range* and the flui of alpha partlclea In the range from 4 to 
40 MeV. A high-energy particle apectrooeter waa uaed ta 
determine flui and pitch-angle dlctrlbutlon*. 


STS •! -G* 


SPACECRAFT COMMON NAME- STS Al-G 
ALTERNATE NAMES- 9STA-3/STS *1-G. 13333 

NfSOC 10- BA-1 ORA 

-AUNCH 0ATE- 10/03/BA MClSwT- 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITEO STATES 
LAUNCH VEHICLE- SHUTTLE 


SPONSORING COUNTRY/AGENCT 
UNITEO STATES 

initial orbit parameters 

ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- R8.9 PIN 
PER1APS1S- 214. KM ALT 


EPOCH DATE- 10/03/BA 
INCLINATION- 37. OEG 

APOAPSIS- 229. KM ALT 


9A 


PERSONNEL 

MG - L* DEMAS 

SC - N. BCT»tt 


MM HEADQUARTERS 


BRIEF DESCRIPTION 

Th* thirteenth flight of the Spitt Shuttle (STS 41-G) 
c orr ltd th« OSTA-3 (Office of Spact and Terrestrial 
Applies! Iona) payload doalgntd for conduct Ing *«p*r1m*ntt In 
sarth fopoto sensing. TMi eaperloent parload conalatod of (1> 
a Shut t It laaglng radar (SIR-B) for atudloa of tho earth's 
surface* 12) a largo foroat caotra (LFC) for cartographic 
oopplnga of tho earth* O) a measurement of air aallutlon froo 
aotolllto (Rlfti eaperloent to determine tho dlatrlbytlon of CO 
In tho atmosphere* and Ml a feature Identification and 
location oiaorloont (FILE) for claaal fleet Ion of surface 
materials* The SIR-B hoc on ypg.aded voralon of tho SIR"* 
f l o*n on the OSTA-i parload during tho STS-2 elation (NSSDC ID 
Bl-111A-Qlt* Tho RAPS ano F|lE tonaora eoro tho roflra of 
thoao aaeo Inatruoonta on tho OSTA-l aarload (NSSDC 10 
11-111 A-oa and Bl-llM-OS). 
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BRIEF DESCRIPTION 

Tho prloarr purpoao of Shuttlo laaglng Radar-B (SIR-B) 
oaporloont apa ta provide data for atudlec of geography* 
geolog y* hydrology* oceanography, vegetation, and Ice 
oppllcat Iona. Tho SIR-B a aa a aide-looking, arnthotlc aperture 
raoar that lllwalnated the earth's surface elth horliontallr 
polarl ted chi oleroaave radiation tranaoltted at L-band 
frequency 1*28 Ghi luavelength 23 co)* The SIR-B antenna uaa 
nochan *cal lr tilled uhllo tho Shuttle's parload bar was facing 
the earth. This enabled researchers to obtain radar loagerr of 
a specific area at up to sli Incidence angles ranging froo IS 
to 40 deg* Rult lole-lncldence-angle radar Imagery uaa used to 
distinguish surface oaterlals on the basis of their roughness 
choree ter 1st les* with a 12 -mhi benduldth and 20S degradation 
In tho pulse* the ground range resolution «sa IT • at a 40-deg 
Incidence angle and uaa SB o at IS deg* The arlouth resolution 
•as 29 o at all Incidence angles* The »wath width of the SIR-B 
loagery «as 20-50 ko. The SIR-h provided both digitally 
recorded ana optlcollr recorded data* The digital radar data 
•ere tranaoltted froo tho Shuttle through tho Tracking And Data 
Relor Satellite Sratoo (TDRSS) to white Sands* New Mealce* 
White Sands rolared the SIR-B data via Doosat to GSFC* The 
digital tapes oere then sent to JPL to bo orocossod to loagery* 
The optical oata oore processed or an optical correlator at 
JPL. 
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BRIEF DESCRIPTION 

The Large r oro*t Corner* (LFC) uaa a photographic cao era 
•1th a BOS-oo focal length, an f/B aperture* and a file foroat 
of 23 by RG co* To minimi** aoearlng effects* the camera's 
fllo platen ooved horlrontolly along the Shuttle's line of 
flight when the shutter was open* A ground resolution of 10 o 
•as achieved a* altitudes of 200 to 240 ko elth standard 
photographic files* The LFC uos able to obtain overlapping 
stereoscopic coverage along the Shuttle's flight path ulth 
base-t o-he 1 ght ratios of 0*3* 0*G« 0*9 and 1*2* Its loagery 
oas applicable to cartographic capping at s scale of 1130*000. 
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BRIEF DESCRIPTION 

The prloory purooso of this oaporloont oas to oossuro the 
abundance of carbon oanoalde In the troposphere* The maps 
eaperloent consisted of a twe-ehennel gas filter rodleeeter 
that Measured the Intensity of upvelllng therael radiation at a 
■avelength of a*GT olcraeaters* The Instruoant was daslgnad ta 
detarolne the concent r at Ion of CO In the earth's atoasphere at 
aoblent pressures of 244 and 74 tarr (corresponding roughly to 
altitudes of 7*9 and 11 ko)* An aerial caoera* agulpped with a 
light sensor* photographed the ground track during sunlit 
portions of the srblt* 
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BRIEF DESCRIPTION 

The objective of this eaperloent wet to develop the aeons 
to autooat Ically classify surface Material* Into one of four 
categories: water* vegetation, bare ground, or clouds and 

maw. The FILE coopered ratio* of reflected tolar radiation In 
two wavelength bands to oake real-tloe cl a**1 fleet Ian decision* 
about the four prloory features Mentioned above* The FILE 
eyoteo had two loaglng cameras* each contained a 

t wo-dloenalona l array of charge-coupled detectors* On* caoera 
was designed ta oeeture surface reflectivity at a wavelength of 
0*49 olerooeter* the efhtr at 0*B9 micrometer* A sunrise 
censor activated the eaperloent under appropriate solar 

llluolnetlen c and 1' 'ano* The output of the two loaglng can era* 
was tent ta a decli 1 un-oaklng electronics unit* whore the ratio 
of the two caoera measurements for each picture eleoent was 
determined. file contained scene elate counters ta detarolne 
when the Instrument had recorded an adequate nyober of scenes 
of each type and to auppres* further data acquisition froo such 
scene** Sloller tensors oay be placed an future satellite* to 
control the operation of other eerth-loeging Instruments and to 
avoid the collection of unwanted or unusable data* 
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SPACECRAFT COMMON NAME- STS 9/SPACCLAB 1 
ALTERNATE NAMES- SR ACEL AB 1/STS 9, SPACE TRANSPORT SYS-9 
1*923* SPACELAB 1 

NSSDC 10- 83-1 IGA 
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BRIEF DESCRIPTION 

The first Soscelsb o1:a1or we* a Joint NASA and European 
Space Agency (ESA) Mission. Spacelab 1 consisted of a 
pressurised coopartoent (nodule) for houslnq equipment and 
flight personnel and a apace-espotmd platform to accoooodate 
Instruments. The compartment and platform were flown Into 
•pace ana returned In* Id* the payload coopartoent of the Space 
Shuttle* The missies lotted 10 days* and while In space* the 
Shuttle payload coopartoent doora were opened to allow viewing 
of th* earth* tun, and deep space. Spacelab 1 wa* a 
oultldlsc IpUne Mission cooprltlng five broad area* «.f 
Invest Ijatlonj Atmospheric Phyalca and Earth Obtervat lorn. 
Space Plato* Physic** Astronomy ana Solar Physics, Material 
Sciences and Technology* and Life Sciences* Th* Atmospheric 
Physics Invest Igat Ions conducted studies of the earth's 
environment through surveys of temperature* composition, and 
ootlcn of th* atmosphere* The Earth Observations 
Investigation* used and evaluated the capability of aivanced 
measuring systems for making topographic and thematic maps from 
high- resalut Ion photographs and from remote-sensing data* 
Investigations In the Space Plato* Physics group studied the 
charged particle or plasma environment of the earth* The 
Astronomy Invest Igat 1 ans studied astronomical sources of 
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radial Ion In the ultraviolet and R*ray -avelengtha. Vat Salar 
Physics 1 nvestlgat Iona aaaaurdd the total energy output of the 
own using three different methods • It h the Instruments cross 
calibrated so that meaningful comparisons could be made. The 
Rotorlol Science* on d Technology Invest 1«at Ions took advantage 
of the mlcrogrevlty conditions to perform studies In sue* areas 
os crystal gro«th* metallurgy* tribology* fluid phyelcs* ana 
ceroolcs technology. me Life Sciences Invest 1«ot Ions aero 
concerned alt* the affects of the space environment tiers 
gravity and h1gn-enerqy radiation! husan physiology and on 
the groath* development* and organtietlon of biological 
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IRIEP DESCRIPTION 

The e.perloeM otjectlve aos to deterolne the vertical 
distribution orafllet of trace constituents In the 
strotospheret oesospheret and theroasphere In order to study 
the cheolcol and dynaolcol atoospherfc processes. The 
egulpoent contained an Infrared spectrometer alth a telescope 
and a cooled Infrared detector* The soectrooeter operated In 
the aavelength range froa 2.9 to IS alcroaeters. As a result 
of the cooproolae that had to be oade In launch tine of day and 
year* only lit of the planned objectives could se achieved and 
the eiperleent aos Identified prior to the elsslon for 
refllght. *n spite of the unfavorable flight conditions the 
eaperloent led to the first oeasureoent of voter* carbon 
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BRIEF 

DESCRIPTION 

The eaperloent objectives 

mere ta use electron- and 


len-beaa guns (up to 10 kevl* an associated aave receiver (up 
to 100 mhi ) • an electron-temperature probe* and three part tele 
detectors (II to study Ionospheric neutral list Ion process** by 
Studying the stability of the electronic potential of the g.n 
alth respect to the plasoa* (2) to study plasoa Instabilities 
by Measuring electric (up to 100 mhii and Magnetic (200 hi to 
20 mhii aave conponents* (3) to use the Shuttle Motion to 
perforo Ion-bounce eaperloents* and (si to Monitor the 
secondary electron flus. The eoulpnent consisted of an active 
package containing an electron gun* an Ion gun* and a particle 
detectarl and a passive package containing an electric antenna* 
a Magnetic antenna* and tuo particle detectors* Less of some 
data uas esperlenced due to a gas bottle failure* As a 
canseouence only GOB of the plannee objectives aero 
eccaopl Ished* 
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The 


of this eaperloent 


BRIEP DESCRIPTION 

The eaperloent objective aas the study of detailed 
features In cosmic *- ray sources and their associated teaporal 
variations over a aide energy range. T n « esulooent aas a gas 
scintillation proportional counter having a 173-olcrometer 
berylllua alndoa* a aenon chaater* a photomultiplier detector* 
and a aulse-helght analyser* A a or* detailed description of 
thle paper leant oay be found In R. 0* Andersen et at** Adv* 
Space Res** v* 2* n* a* p* 2 B 1 * 10A3* One hundred percent af 
tha planned oojec fives -ere acc o.pl Ished. 
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ae(e to provide 
baseline data for evaluation of radiation risk to sen froa high 
charge and energy (hjei particles on this and future Specelab 
missions* and to continue a program of docuoentat Ion of H2E 
particle radiation Inside manned spacecraft vhlch has Included 
Apollo* Skylab* and ASTP Missions. The eaulpment consisted of 
12 small* Hghtaelght* passive dosimeter packets and three 
thick Multilayered stacks of plastic detector films attached at 
sites correspond Ing to a aide range of spacecraft shielding. 
Materials used In the dosimeter Included plastic nuclear track 
detectors* AgCl crystal detectors* and thermoluminescent 
detector chips* The thick plastic stacks consisted o* 200 
Lesan pel ycarbonat e plastic films. One hundred percent of the 
planned objectives mere accomplished. 
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BRIEF DESCRIPTION 

The eaperloent objective uas to use a stack af plastic 
sheets to measure heavy cosmic-ray nuclei (nuclear charge equal 
to ar greater than 3* energies In the range 20 NeV to 1 GeV per 
ptemlc mass until and ta deterolne the source* eccelerat Ian* 
propagation, end age o.' cosmic rays. The eaulpment consisted 
of a stack of layers of plastic visual track detectors housed 
In a sealed aluminum container. One hundred percent af the 
planned objectives -ere accort ilshed. 
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BRIEF DESCRIPTION 

The eaperloent objective .as to study various sources af 
L yman-al pha emission In the atmosphere* In the Interplanet ary 
medium* one possibly In the galactic medium* The eaulpment 
consisted of a spect rophot ometer alth an atomic hydrogen 
absorption cell and on atomic deuterium absorutlori cell* and a 
solar-blind photomultiplier for the detector* A major 
accaopl Ishoent of this eaperloent aas the quant If leaf Ian of the 
amount of deuterium In the t hermosphere. About BOB of the 
planned objectives a# re accomplished. 
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BRIEF DESCRIPTION 

The tiatrlamt oojectlve -as to scorch for uv »t*r» and 
other astronomical uV sources In the 110- to 200-nm bond* The 
equipment consisted of o for ultraviolet space telescope 
(FAUST) ono an electronic Interface module* The Instrument was 
an f/l*12 Wynne camera mlth an effective collecting area of 150 
so c* and a field of vleu of 7*5 deg* The Imaging capability 
mas better than 2 qrc-mln In the entire field of vlem* The 
detector system ufed a mlcrochannel Plate Image Intenslfler In 
conjunction mlth a 60-expoture* 35-mm film pack of Kodak IU0. 
Approx laately 9 c l of the planned objectives mere accomplished* 
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R«IEF 0ESCPIPTI0N 

The eiDerlment objective mas to determine aiether or not 
nutation (spiral motion of gromlnc plants) takes place In the 
absence of a gr av 1 t at lonal force* The test plants mere Jmat f 
Sunflomer seedlings (nellantnus mnuusl* The equipment 
consisted of a dark boat altnln ahlch four test olants 
Illuminated by Infrared light could be located In the field of 
vlem of a video camera* rotor compartment s ; battery pack; video 
tape data recorder; control electronics* and a carry-on 
container of 28 plant modules* each containing one slant* 
Plants at various stages of gromth were kept In a rotor 
compartment under a 1-g acceleration until It mas their turn to 
be tested In front of the camera* App roi Imat el y 60S of the 
alanned objectives mere accomsllshed* 
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BRIEF DESCRIPTION 

The experiment objectives mere to determine the 
biological Importance af nuclear dlslntegrat Ian stars* to 
assess quantitatively the Interference of h Igh-at oml c-numoer * 
high-energy (MZE) particles mlth otner biological studies In 
space* to determine the distribution of mZC particles at 
different locations In the module and on the pallet* and to 
establish radiation protection guidelines for hu*ans and 
biological experiments In future space flights* The 
experimental packages consisted of layers of different 
biological objects sandmlched betmeen different types of hJE 
detectors* This arrangement permitted correlations betmeen MZE 
particle trajectories and biological Injury. One hundred 
oercent of the planned objectives mere accamal Ished* 
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BRIEF DESCRIPTION 

The objective of this experiment mas to study the effect 
of melghtlessness on mhlte cell prol 1 f eret Ion and to detact 
possible alteration to the cells responsible for the Immune 
response* The Inst rumentatlon Included flasks containing human 
lymphocytes to mhlch a mitogen mas added In flight to Induce 
cell division* Stimulated and control flasks mere kept at 37 
deg C by an Incubator for 70 h* after mhlch they mere stored In 
a freeier for postfllght analysis* Dne hundred cercent of the 
planned objectives mere accomplished* 
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BRIEF DESCRIPTION 

The experiment objective mas to make a very general UV 
survey of a large part of the celestial sphere* A camera mlth 
a very mlde field of vlem mas used In tmo modes* In the 
photometric mod** observations mere made at 155* 190* and 250 
na and the field of vlem mas 5R deg* In the spect romet rlc 
mode* a narrom slit 10 deg by 10 arc-mln mas used and 
measurements mere obtained In the 130- to 270-nm range* One 
hundred percent of the planned objectives mere accomplished* 
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BRIEF DESCRIPTION 

The experiment obje 
absolute value of the sola 
self-cal Ibratlng radiometer 
variations In the solar 
several Spacelab flights* 
absolute radiometer mlth 
radiometer had tmo chinny 
the black surfaces to be 
radiation measurements mere 
driven automatically by a 
of the planned objectives me 
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BRIEF DESCRIPTION 

The objectives of 
mere to develop all-' 
sensor-object Interact 
spectra mlth a tm 
synthetic aperture r 
sensing experiment In 
the active modes* the 
In x-band <9*65 GMt > 
receiver detected t 
Instrument operated 1 
t mo-frequency scattero 
as a synthetic apertur 
a passive mlcromave 
Instrument measured 
mavelengths mlthln a 
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the mlcromave remot 
meather remote sen 
Ion by measurement o 
o-freauency scatter 
aoar behavior* Th 
st rument at Ion mas a 
Instrument transmit 
to earth targets* A 
he back sc at t ered r 
n three modes: <1 

meter ( 2F S) • (2) a 
e radar (SAR)* and ( 
radiometer* In 
the ocean surfac 
range of 5 to 500 m 


e sensing experiment 
sing methods* study 
f ocean surface mave 
ometer* and verify 
e mlcromave remote 
radar facility* In 
ted mlcromave energy 
sensitive Irm-nolse 
adar signals* The 
) a main mode as a 
high-resolution mode 
3) a passive mode as 
the 2FG mode* the 
e mave spectra at 
by using the complex 


V 


back tc at t er 1 ng of the otem surface at two adjacent microwave 
frequencies* In tha SAP mode* araaa of the earth's surface 
■ara Imaged* Tha backseat tered data wera coherently racerdad 
and off-line proeatttng provided laagery with a ground 
resolution of 23 ■ by 23 Tha radloaatar aoo»* which 
•aasurad naturally aalttad microwave radiation froa tha aarth 
to prow Ida ocaan turfaca taaoaraturaa • Mat usad In tlaa 
multiple* with other wodet • Oua to aqulpwant malfunction* only 
20* of the planned objectives ware accowp l ist.ea* 


NSSOC ID- «3-llftA-*2 


INVESTIGATIVE PROGRAM 
COOE EN/CO-OP 


INVESTIGATION DIS C IP L INE (S ) 
TECHNOLOGY 


PI 

• u. 

HUTM 

ESA 

01 

- Y. 

malmejac 

CEA-OMtCN 

01 

• L.G. 

NAP0LITAN0 

U 0» NAPLES 


STS 9/SPACELAB It GREEN- 


INVESTIGATION NAME- ELECTRO-PHYSIOLOGICAL TAPE RECORDER 

NSSOC ID- 83-116A-35 INVESTIGATIVE PROGRAM 

COOE EB/CO-OP 

INVESTIGATION DISCIPLINED) 
SPACE BIOLOGY 

PERSONNEL 


HI 

— h * L • 

GREEN 

CLINICAL RES 

CENTER 

01 

- F.0* 

STOTT 

CLINICAL PCS 

CENTER 

01 

- H. S* 

U0LFF 

clinical res 

CENTER 

01 

- 0. 

QUADENS 

u of antmerp 



BRIEF DESCRIPTION 

The eiparlaent objective Mat to study acclimatization of 
astronauts to zero gravity by weans of electrocarolograat 
(ECG)* elactroencephalograns (EEG)* and elect ro- ocu lograws 
(EOG) obtained before launch# throughout the wltslont and aftar 
the flight* The eoulpaent ms a standard Osford Instruwents 
Medllog four-charnel tape recorder with electrodes* spare 
catteries* and taoe cassettes* The recorder uas attached to 
the belt of a crew »e*ber. One hundred percant of the planned 
objectives were accospl 1 shed* 

STS 9/SPACELAB 1* HERSE— - 


BRIEF DESCRIPTION 

Tha aaterlala science facility Included 3G different 
etperlwenta* Sis of theca esperlaents ware Individual* 
black-bos type esperlaents which required only provision of 
power* data recarding* and heat rejection* The 32 other 
esperlaents ware perforata with th< help of aultl-user 
facilities* Tha Isotheraal heating facility was a multi-use* 
facility for different types of asperlaanta* Including 
aolldl f leet Ion studies* diffusion fundamentals* casting of 
aatals and cooposltes* and preparation of new and/or laproved 
glasses and cersalcs* The gradient heat Ing facility for low 
teoperatureo was a Multipurpose facility for different types of 
esperlaents such as crystal growth and unldlrect lonal 
solidification of eutectics* Vacuus and noble gas supply 
provisions were part of the facility* The alrror heating 
facility was an esperlaental facility which «as particularly 
suitable for Invest Igat Ing crystal growth using the welt cone 
or traveling solvent aethods* The fluid physics aodule 
consisted aalnly of a structure fitted with two disks which 
could be rotated separately* at the saae or different speeds* 
and In either direction* Different fluids could be Injected 
ana recovered froa this structure* Thirty of the 36 planned 
esperlaents were coaplcted successfully* Of the reaalnlng sis 
esperlaents* three could not be perforaed* and three achieved 
between 251 ana 301 of their objectives because the Isotheraal 
heating facility was disabled during part of the flight* One 
significant accoapl Isha ent of the Materials science esperlaents 
was the growing In space of the first large crystal of silicon* 


INVESTIGATION NAME- wAVES IN Th£ 3h EMISSIVE LAYER 


NSSOC ID- 03-116A-19 INVESTIGATIVE PROGRAM 

COOE EE/CO-OP. APPLICATIONS 

INVESTIGATION 0 1 SC IPL I NE( S) 
METEOROLOGY 

atmospheric physics 


....... STS 9/SPACELA3 1* KIRSCH - 

INVESTIGATION NAME- MEASUREMENT OF (CENTRAL ) VENOUS PRESSURE 
BY PUNCTURING AN ARM VC IN 

NSSOC ID- 83-1 16 A- 31 INVESTIGATIVE PR06RAM 

COOE EB/CO-OP 


PERSONNEL 


PI 

- M. 

HERSE 

CNRS-SA 

01 

• G • 

MUREELS 

CNRS-SA 

01 

- S. 

PRAKASh 

PHYSICAL RESEARCH LAB 

BRIEF 

DESCRIPTION 



The experiment objectives were to study the large-scale 
structure of the ataotpherlc 0* emission* ana to Investigate 
possible relations between the Oh ealsslon structure ana 
Meteorological phenoaena* The eoulpaent contained an laage 
Intenslfler with • camera* filter* ana 16 -aa aovle camera* The 
spectral oart of the alrglow was delimited an the short 
wavelength side by a Scnott RGB filter (50* cutoff at T30 na> 
and on the 18 side by the sensitivity of the photocathoae (50* 
cutoff at 830 na>* One hundred oercent of the planned 
objectives were accomplished* 

- - STS 9/SPACELAB 1, M0RNECK— ............. 

INVESTIGATION NAME- MICRO-ORGANISMS AND BIOMCLECULES IN THE 
SPACE ENVIRONMENT 

NSSDC 10- B3-116A-3A INVESTIGATIVE PROGRAM 

COOE EB/CC-OP 

INVESTIGATION 0 1 SC IPL I NE ( S > 

SP-CE 9I0L0GY 

PERSONNEL 


PI 

- G. 

M0RNECK 

0FVLR 

01 

- C • 

ThOMAS-GARF IAS 

0FVLR 

01 

- G. 

*EITJ 

DFVLR 


BPIEF DESCRIPTION 


INVESTIGATION 01 SC I PL I NE ( S) 
SPACE BIOLOGY 

PERSONNEL 


HI 

— K • 

KIRSCH 

U 


BERLIN 

01 

- R. 

M0CH 

U 

OF 

BERLIN 

01 

- F. 

ROCKER 

u 

OF 

BERLIN 


BRIEF DESCRIPTION 

The eiperlaent objective was to Investigate the severe 
engorgeaent of the cephalad circulation (characterised by 
distended neck veins* puffy face* and nasal congestion) that Is 
experienced by astronauts upon entry Into the weightlessness 
condition* For this eiperlaent the central venous pressure was 
Measured by puncturing an ara vein with a needle-aanoaetar 
(strain gauge)* One hundred percent of the planned objectives 
were accoapllshed* 

....... STS 9/SPACELAB 1* KIRSCH— — - — — — 

INVESTIGATION NAME- COLLECTION BLOOD SAMPLES FOR DETERMINING 

A. 3*1., aldosterone* ano other hormones 

NSSDC ID- 83-1 16A-37 INVESTIGATIVE PROGRAM 

CODE EB/CO-OP 

INVESTIGATION DI SC IPL I NE ( S ) 

SPACE BIOLOGY 

PERSONNEL 


PI - K* 

KIRSCH 

U 

OF 

BERLIN 

01 - ». 

KOCH 

U 

OF 

BERLIN 

01 - H. 

ST0B0Y 

U 

OF 

BERLIN 


The eiperlaent objectives were (1) to measure 
auan* 1 tat 1 vel y the effects of space paraaeters (vacuum* solar 
UV-rad 1st Ion) on mlcroolal systems and b 1 omal ecul es • using 
Bacillus Subtllls spores as the test specimens* (2) to evaluate 
the conteauences of genetic ana response alterations* anq (3) 
to compare the results with simulation eiperlments performed on 
the ground* The equlpaent was a boi accoaaodat Ing 350 
biological samples* The samples were eiposed to selected 
combinations of space vacuj* and solar radiation of various 
wavelengths and Intensities* One hundred percent of the 
planned objectives were accomplished* 


BRIEF DESCRIPTION 

The eiperlaent objective was to Investigate grots 

deviations froa normal fluid and mineral metabollsa observed In 
weightlessness* This eiperlaent measured the blood serum 
hormones that are responsible for the control of water and 
mineral balance* Blood samples were collected during flight 
with * he same needles that were used In Eiperlaent 31 (Klrsch)* 
anq analyzed subsequent to flight* One hundred percent of the 
planned objectives were accomplished. 

....... STS 9/SPACELAB 1* LEACH-——-—- ................ 


STS 9/SPACELAB 1* huTm 


INVESTIGATION NAME- INFLUENCE OF SPACEFLIGHT ON 
ERYTHRQK 1NETICS IN MAN 


98 


INVESTIGATION NAME- MATERIALS SCICNCE 


I 


NSSOC 10- 13-UU-U 


PERSONNEL 

PI - C.S. LC*CH 
01 - W.H* CROSBY 
01 • M. T A v ASSOL I 
01 • P.c. JOHNSON 
01 - J*P. CHEN 
01 • C.O.R.OUNN 
01 - R.O. LANGE 
01 - E.C. LARKIN 


INVESTIGATIVE PROGRAM 
COOE EB 


INVESTIGATION 01 SC IPL I NE C S > 
SPACE BI0L03Y 


N ASA -JSC 

SCRIPPS C*R FOUNDATION 

SCRIPPS C ♦ R FOUNDATION 

BATLOR U 

U OF TENNESSEE 

BAYLOR U 

U OF TENNESSEE 

V*A* m0SP» MARTINEZ 


BRIEF DESCRIPTION 

The experiment objective was to obtain new and specific 
Information pertaining to the mechanism and site of action 
relative to the red blood cell Mass and plataa volume reduction 
observed during space flight* The equipment consisted of on 
Inflight blood collection system* One hundred percent of the 
planned objectives u ere occomd l lahed* 


STS 9/SPACELAB l* MENOE- 


INVEST IGA T ION NAME- ATMOSPHERIC EMISSION PHOTOMETRIC IMAGING 


NSSOC 10- 83-116A-03 


PERSONNEL 
PI - S.B. 

01 - R.h. 
01 - R.J. 
01 - 0 • L • 
01 - G.R. 
01 - 8 • J • 
01 - *.S. 


MENOE 

eathcr 

NAUMANN 

REASONER 

SWENSON 

Duncan 

CLIFTON 


INVESTIGATIVE PROGRAM 
COOE EE i SCIENCE 


INVESTIGATION 0 1 SC IPL I NE « S I 
ATMOSPHERIC PHYSICS 


LOCKHEED PALO ALTO 
BOSTON COLLEGE 
NASA-MSFC 
NASA-HSFC 

LOCKHEED PALO ALTO 

NASA-MSFC 

NASA-MSFC 


BRIEF DESCRIPTION 

The experiment objectives were (1) to Investigate upoer 
ateospherlc transport processes through the aeasure"ent of 
resonant scattered eelsslons froe positive Mg Ions* (2) to 
measure eacltatlon cross sections of uooer ateospherlc 
constituents using Injected particle beaas and detection of the 
resulting eelsslons* (3) to Investigate ateospherlc composition 
and energy budget throjgh observations of natural aurora* (A! 
to observe large- and seall-scale auroral morphology and 
coepare ultraviolet and visible auroral features* (5) to 
support the electron accelerator In conducting eeasureeents of 
eagnet osonerlc electric fields* and (6) to veasure snail 
particulate contaelnat Ion around the Shut t le/Spacelab. The 
equlpeent consisted of (1> a dual-channel video system with 
associated optics ana data handling electronics counted on a 
stabilized platform for pointing and control* (2) SEC vldlcon 
for high-sensitivity* high-resolution operation* (3) a 
lov-resolut Ion mlcrochannel plate array operating In a photon 
counting node* and (A) coeaand and data management systems and 
onboard recorders utilized for data display and recording* The 
eagneslua positive Ion resonance line was Inaged at 279*5 and 
280*2 na* For the study of the 2o state of singly Ionized 
atonic oaygen* simultaneous sensing at 731*9 and 297*0 na was 
obtained* A pproi laately 651 of the planned objectives vere 
accompli sn ed* 


STS 9/SPACELAB 1, CBAYAShI- 


beaa accelerators MPO ercjet* and neutral gas ejector were 
contained In the accelerator subsystem* The electron bean 
accelerator uas capable of operating at voltages froa 1 to 7*5 
kV at a oaslaua of 1*5 A and with a variable pulse width of 
froa 10 as to 1 s* The MPO arcjet used argon gas and had an 
energy Input of 2 kj per pulse* The third accelerator 
coaponent was a neutral gas pluae generator uhlch used nitrogen 
as the gas* Approilaately 801 of the planned objectives were 
accoapllshed. 


STS 9/SPACELAB 1* PAN- 


INVESTIGATION NAME- BEARING LUBRICANT WETTING* SPREADING AN0 
OPERATING CHARACTERISTICS IN ZERO-G 


NSSOC ID- 83-U6A-09 


PERSONNEL 

PI - C*H ,T *P AN 
PI - A.F. WHITAKER 
PI - R*L* GAUSE 


INVESTIGATIVE PROGRAM 
C00E RS 


INVESTIGATION 01 SC I PL 1 NE ( S! 
TECHNOLOGY 


COLUMBIA U 

NASA-MSFC 

NASA-MSFC 


BRIEF DESCRIPTION 

The experiment objectives were (1! to determine the 
eitent to uhlch selected coaeerdal lubricant wettability Is 
affected by a zero-gravity envlronaent* (2) to determine hou 
bearing torque* bearing lubricant feeding* and bearing 
operating fllas are altered by operations In zero gravity* (3) 
to compare results vlth laboratory research of coaeerclal 
applications* and (A) to provide data for applications In space 
hardware* The equipment consisted of plates for lubricant 
vetting and spreading tests* various journal bearings* and a 
flight caaera to record lubricant responses* Tuo types of 
experiments mere planned: wetting and spreading on stationary 
surfaces* and two-phase boundary In a journal-bearing 
configuration, in each case* the fluid-surface conblnatlon was 
the orlaary control paraaeter* One hundred percent of the 
planned objectives were accoapllshed. 


STS 9/SPACELAB 1* RESCHKE- 


1 NVEST I GAT I ON NAME- VESTIBUL0 -SPINAL REFLEX MECHANISMS 


NSSDC ID- B3-11GA-16 


INVESTIGATIVE PROGRAM 
COOE EB 


INVESTIGATION DISC IPL INE( Si 
SPACE BI0LDGY 


PERSONNEL 

PI - M*F , RESCHKE i 

01 • J.L. HOMICK 

01 - 0.J* ANDERSON 

BRIEF DESCRIPTION 

This Investlgat Ion had three bas 
Investigate vest Ibulo-splnal reflexes 
applied acceleration and concurrent actl 
by a alld electrical shock! (2) to 
occurrence of notion sickness* and ( 
post-flight return to normal vestlbulo 
Instrumental Ion Included low-power ele 
ellelt and record the reflexes and the *h 
of Experiment 13 (Young! to provide thi 
Approximately B51 of the planned objectl 


NA SA- J SC 
NASA-JSC 
U OF MICHIGAN 


1c objectives! (1! to 
associated with an 
vatlon of nerve tissue 
Observe any Incidental 
3) to Investigate the 
-spinal reflexes* The 
ctronlc equipment to 
op and drop* equipment 
e linear accelera tlon* 
ves were accomplished* 


INVESTIGATION NAME- SPACE EXPERIMENTS WITH PARTICLE 
ACCELERATORS (SEPACI 


-- STS 9/SPACELAB 1* REYN0L0S- 


INVESTIGATION NAME- METRIC CAMERA EXPERIMENT 


NSSOC 10- 03-116A-O2 


INVESTIGATIVE PROGRAM 
COOE EE/CO-OP. SCIENCE 


NSSOC 10- 83-116A-38 


INVESTIGATIVE PROGRAM 
COOE EE/CD-0P. APPLICATIONS 


PERSONNEL 

PI - T. OBAYASHI 
01 - w.w.l.taylor 
01 - J.L* BURCH 
01 - C.R* CHAPPELL 
01 - W*T. ROBERTS 
01 - P.M. BANKS 


INVESTIGATION OISCIPL INE(S) 
PARTICLES AND FIELDS 
IONOSPHERES 
aeronomy 


ISAS* U OR TOKYO 
TRW SYSTEMS GROUP 
SOUTHWEST RES INST 

nasa-msf: 

NASA-MSFC 
STANFORO U 


BRIEF DESCRIPTION 

The experiment objectives were to carry out active and 
Interactive experiments In the earth** ionosphere to study (1! 
auroral production In the upper atmosphere* (2) Ionospheric 
parameters such as anomalous resistivity* biases coupling 
processes* electric and aannetlc field morphology* vehicle 
charge neut rallzat Ion* Shutt le /Soacelab Induced environments* 
electron beam/neutral-olume Interaction* the cojollng between 
the earth's atmosphere and magnetosphere* and (3) the effects 
of particle Interactions on atmospheric dynamics* The 
equipment consisted of an electron beam accelerator* magneto 
plasaa dynamic (MPD! arcjet* battery/capac Itor bank to provide 
high discharge current* monitor and diagnostic devices* and 
control* display* and data management systems* The electron 


PERSONNEL 
PI - M. 
PI - G* 


REYNOLOS 

KONECNY 


INVESTIGATION 01 SC IPL INE 1 S ) 
EARTH RESOURCES SURVEY 


CS A-TOULOUSE 
TECH U OF HANNOVER 


BRIEF DESCRIPTION 

The purpose of the metric camera experiment was to test 
the mapping capability of high-resolution space photography* 
The experiment used a Zeiss RMK A30/23 aerial survey camera and 
a Skylab optical window* having the following characteristics: 
f = 305 mai f-stops aval lable--f /5.6* f/8* f/lli shutter 
speeds--l/100* 1/250* 1/500* and 1/1000 si negative s1ze--23 x 
23 cm (length for 550 photos per magazine!! angle of field--** 
degi and qround resolut Ion— 20 m. Black-and-white* color* and 
color IR films could be used* To get 801 longitudinal overlap 
of subsequent photographs at a Spacelab velocity of 7*7 kn/s* 
there was a time Interval of about 5 s between two successive 
exposures* Strips 1800 to 2300 km In length could be covered 
on the ground In each sequence* Approximately 801 of the 
planned objectives were accomplished* 
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STS 9/SPACCLAB It ROSS- 


STS 9/SPACELAB It THUlLLIER- 


I NVEST IG AT I ON NAME- NASS D I SC* I N I NAT ION DURING 
WEIGHTLESSNESS 


NSSOC ID- B3-116A-J0 


PERSONNEL 

PI • H* ROSS 
01 - H.S. WOLFF 


INVESTIGATIVE PROGRAN 
COOE EB/CO-OP 


INVESTIGATION 0 ISCIPl I NE < S ) 
SPACE BIOLOGY 


U OF STIRLING 
CLINICAL RES CENTER 


BRIEF DESCRIPTION 

The eiper leant objective - as to compare mats 
dlscr lelnet Ion when both the observer tno the test objects are 
weight Least with weight discrimination under noraal gravity* 
The equipment was a ooi containing 2* balls* each 3 c* In 
dlaaeter* The eass of the balls varied froa SO to 6* g* The 
crew aeaber was directed to perfora coaparlsons In which he had 
to decide which of two specified balls was the heavier* This 
teat was perforaed for T2 assigned palrst and the result we 
recorded for each comparison. Approilaetely 90S of the planned 
objectives were accoapl Ished* 


STS 9/SPACELAB It SCANO- 


investigation name- BALLISTOCARDIOGRAPHIC research in 
WEIGHTLESSNESS 


NSSOC 10- 83-116A-33 INVESTIGATIVE PROGRAM 

COOE EB/CO-OP 

INVESTIGATION 01 SC IPL INE< S) 

SPACE BIOLOGY 

PERSONNEL 

PI - A. SCANO U OF ROME 

BRIEF DESCRIPTION 

The eiperlment objectives were to record a 
three-dlaens lonal bal l Istocardlograw <BCG) In a resting 
weightless huaen subject and coapere It with slallar tracings 
recorded on the save subject In ground conditions* possibly to 
find BCG aodlf Icet Ions In relation to cardiovascular adaptation 
to weightlessness* and to record other body accelerations under 
various physiological conditions* The eaulpaent consisted of 
three eln 1-accelerooeter s and a four-track alnlature recorder. 
One hundred percent of the planned objectives were 
accoapllshed* 


STS 9/SPACELAB 1* SCHMJOT- 


INVESTIGATION NAME- OC AND LOW FREQUENCY VECTOR MAGNETOMETER 


NSSOC ID- 83-1 16A-23 


PERSONNEL 
PI - R. 


INVESTIGATIVE PROGRAM 
COOE EE/CO-OP* SCIENCE 

INVESTIGATION 0 1 SC IPL I NE < S > 
magnetospmer IC PHYSICS 
PARTICLES ANO FIELDS 


AUSTRIAN ACAD OF SCI 


BRIEF DESCRIPTION 

The eiperlaent objectives were to use a three-a*1s 
fluigate aagnetoaeter to study ID aagnetle fields of the 
Ionospheric polar electrojet and Its return current • eauatorlal 
electrojet* and the solar quiet current* <21 the vector 
eagnetlc field as a plasaa paraaeter* and (3) the Spacelab 
magnetic field background* The eaulpaent consisted of two 
separate three-ails fljigate sensors* App roi laatel y 90* of the 
planned objectives were accoapllshed* 


STS 9/SPACELAB 1* SULZMAN- 


INVEST IG AT 1 ON NAME- CHARACTERIZATION OF PERSISTING 
C IRC AO IAN RHYTHMS 


NSSOC ID- 83-116A-15 


INVESTIGATIVE PROGRAM 
COOE EB 


INVESTIGATION NAME- MEASUREMENT OF THE SOLAR SPECTRUM FROM 
170 TO 3200 NANOMETERS 


NSSOC 10- 83-1UA-21 


PERSONNEL 

PI - G* THUILLI: 
01 - J*C* BLAMONT 
OI - P.C. SIMON 
01 • R* P AST I ELS 
01 - 0* LABS 
01 • H* NECKEL 


INVESTIGATIVE PROGRAM 
COOE EZ/CO-OP 


INVESTIGATION DISCIPLINE <S> 
SOLAR PHYSICS 


CNRS-SA 
CNRS-SA 
I A SB 
I A SB 

LANDESSTERNWARTE 
HAMBURGER STERNWARTE 


BRIEF DESCRIPTION 

The eiperlaent objective was to measure the solar 
spectral Irradlance between 170 and 3200 na with an accuracy of 
0*11 In order to deteralne the solar constant* variations In 
the solar constant with solar cycle using Spacelab/STS flights 
over a 10-year period* and variations of Irradlance within each 
spectral region* The eaulpaent consisted of three grating 
spectrometers covering UV (170 to 370 na)* visible (350 to 900 
net* and !R <800 to 3200 nm). One hundred percent of the 
planned objectives were accomplished. 


STS 9/SPACELAB It T0RR- 


I NVEST 1GATI ON NAME- AN IMAGING SPECTROMET R I C OBSERVATORY 


NSSOC 10- 83- 1 16 A- 01 


PERSONNEL 

PI - M .R * TORR 
OI - S*K. ATREYA 
01 - G.R. CARI3NAN 
OI - J.C.G. WALKER 
01 • D*G* TORR 
01 - T.M. DONAHUE 


INVESTIGATIVE PROGRAM 
COOE EE/CD-OP* SCIENCE 


INVESTIGATION 01 SC I PL INE < S ) 
ATMOSPHERIC PHYSICS 


UTAH STATE U 
U OF MICHIGAN 
U 0 r MICHIGAN 
AREC1BO OBSERVATORY 
UTAH STATE U 
U OF MICHIGAN 


BRIEF DESCRIPTION 

The eiperlaent objectives were (1) to obtain the first 
daytime aeasureaents of the alrglow spectrum from the eitreae 
ultraviolet to the Infrared <20 to 1200 na) * (2) to monitor the 
Shuttle-Induced contaa tnat Ion? and <3> to serve as a precursor 
for future Shuttle flights* It was planned to measure 
emissions froa a large range of minor constituents* aetastable 
and eiclted species of both atomic and molecular Ions and 
neutrals In the atmosphere from the stratosphere to the upper 
t heraosphere* Tne flight Instrument was designed for 
high-speed operation as an Imaging device* and was composed of 
five modules containing Identical spectrometers* each of which 
was restricted to a given spectral ra^ge within the 20- to 
1200-na region. Each aodule was an Imaging scanning 
spectrometer* and the modules had coincident 0*5- i 0.007-deg 
fields of view* Imaging capability was obtained along the 
length of the observational field by use of an area array 
detector comprising 19C i 2*A elements* Thus* a single 
measurement produced adjacent soectra In a given module 
obtained from adjacent observational fields* Wavelength 
resolution varied between 0*2 and P.6 nm over the spectral 
range* A scan mirror was used* and a single eaposure at one 
sean position covered a 250-nm region. The telescope was 
baffled* ana It had several ooeratlng modes* Approilmately 80S 
of the planned objectives were accomplished* 


-- STS 9/SPACELAB 1* VON eAUMGARTEN- 


INVESTIGATION NAME- EFFECTS OF RECTILINEAR ACCELERATION, 

optokinetic AAO CALORIC STIMULI IN space 


NSSOC ID- 83-116A-41 


INVESTIGATIVE PROGRAM 
CODE EB/CO-OP 


INVESTIGATION DISC IPL INE < S ) 
SPACE BIOLOGY 


PERSONNEL 

PI - F.M. SULZMAN 
01 - M.C. M00RE-CPE 
01 - C* A. FULLER 


INVESTIGATION 0 1 SC I PL I NE < S ) 
SPACE BIOLOGY 


STATE U OF NEW YORK 
HARVARD MEOICAL SCHOOL 
U OF CALIF, RIVERSIDE 


BRIEF DESCRIPTION 

The eiperlment objective was to test If circadian rhythms 
persist outside the earth’s environment* and to determine If 
the circadian timing system Is eiogenous or endogenous* Common 
fungus Neurospora Crassa (which produces patches of estenslve 
growth once each day) was used as the test subject* The 
equipment consisted of a light-tight ooi containing the growth 
tubes* One hundred percent of the planned objectives were 
accomplished* 


PERSONNEL 
PI - R* 
01 - J. 
01 - T. 

01 - H. 
0! - A* 


VON RAUMGARTEN 

DICHGANS 

BRANDT 

SCHERER 

BERTMOZ 


JOHANNES GUTENBERG U 

U OF TUBINGEN 

KRUPP KR ANKEN-ANGSTALN 

U OF MUNICH 

CNRS-LPT 


BRIEF DESCRIPTION 

The eiperlment objective was to study the vlsuovestl 
coordination «nd the Integration of multlsensory stimuli w 
the orientation centers of the brain by eiposlng the subje 
short periods of linear acceleration In conjunction 
optokinetic stimulation and caloric stimulation. A l 
acceleration sled-Hke device called the "body rest 
system" was used to hold and protect the test subject d 
exposure to motion stimuli* The subject's head was held 
helmet-like device that contained an optokinetic stlaul 
display* a caloric stimulation system* an optical t 
setting system* an eye-movement recorder* and various 


1 JO 



ilaat ely 


STS 9/ SPACE LAB 1. VOSS, JR. 


INVESTIGATION NAME- EFFECTS OF PROLONGED WEIGHTLESSNESS ON 
THE HUMORAL IHHUNC RESPONSE OF HUMANS 


NSSOC 10- 83-116A-17 


investigative program 
CODE CB/CO-OP 


INVESTIGATION 01 SCIPL I NE IS) 
SPACE BIOLOGY 


PERSONNEL 

PI - E . W. VOSS, 


JR. 


U OF ILLINOIS 


BRIEF DESCRIPTION 

The experiment objectives were (11 to obtain on 
evaluation of prolongod weightlessness •• • street factor on 
the humoral Immune retpome of humans. and (21 to establish the 
capability of huaana to respond laaunologlcally to potential 
foreign pathogens during future sustained space flight. The 
equlpaent included a container for storing blood saaoles, 
sterile syringes, needles, and test tubes. One hundred percent 
of the planned objectives were accomplished. 


STS 9/SPACELAB 1, WlLHELM- 


INVESTIGATION NAME- STuOV OF LOW-ENERGY ELECTRON FLUX ANO 
ITS REACTION TO ACTIVE EXPERIMENTATION 


NSSOC ID- R3-116A-24 


INVESTIGATIVE PROGRAM 
COOE EE/CO-OP, SCIENCE 


INVESTIGATION 0 I SCIPL I NE ( S) 
PARTICLES AND FIELDS 


PERSONNEL 
PI • K • 
01 - W. 
01 - R. 


WILHELM 

STUOEMANN 

SCHMIDT 


mpi-aeronomv 

mpi-aeronomy 

AUSTRIAN ACAO OF SCI 


BRIEF DESCRIPTION 

A 2-pl f leld-of-vlew electrostatic analyxer aeasured 
natural electron fluxes In the 0.1- to 12.0-keV range In order 
to study (1) the prec lol t at Ion process In auroral eolation, (21 
the effects of the electron accelerator (SEPAC) operations on 
the natural electron fluxes, (31 the Influence of the 
Shuttle/Soacelab generated ataosphere on the natural electron 
flux, and ( • 1 the natural electron flux os a sensitive probe of 
the surface charge on the STS/Spacelab. The equlpaent 
consisted of an electrostatic deflection device with a 
hemispheric flelo of vie* and with azimuth and pitch-angle 
resolution, and eight cont Inuous-channel electron multipliers 
for detectors. Approx laatel y 90S of the planned objectives 
were accomplished. 


PERSONNEL 


PI 

— L.R . 

YOUNG 

MASS INST OF TECH 


01 

- G.M. 

JONES 

MCGILL U 


ot 

• R.E . 

MALCOLM 

0*C INST OF ENVIRN 

MEO 

01 

- K.E. 

MONEY 

D*C INST OF ENVIRN 

MED 

01 

- C.M. 

OMAN 

MASS INST OF TECH 


01 

- O.G.D 

• WATT 

MCGILL U 


01 

- J.H. 

B INSACK 

MASS INST OF TECH 


01 

- t.A. 

BOUCHAN 

MASS INST 0* TECH 


BRIEF 

DESCRIPTION 
The vestibular 


1 11 

space 

motion s 1c i 

knees, (2! v Isua l-vest Ibular-tact 1 le 


Interactions during uelghtlessness, and (31 post-flight 
carry-over of uelghtlessness effects. The Instrumentation for 
theae studios Included the body restraint system of Experiment 
41 (Von BaumgartenI, a rotating dome, a *hoo and drop" station 
uhlch allowed subjects to be accelerated touards the floor, and 
varloua recording devices. Approximately 901 of the planned 
objectives mere accomplished. 


SPACECRAFT COMMON NAME- TENMA 

ALTERNATE NAMES- X-RAY OBSERVATION SAT., 13B29 
ASTRD-B 

NSSOC 10- B3-011A 

LAIMCH DATE- 02/20/63 WEIGHT- 

LAUNCH SITE- KAGOSHIMA SPACE CENTER, JAPAN 
LAUNCH VEHICLE- M-3S-3 


SPONSORING COUNTRY/ AGENCY 
JAPAN 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 94.5 MIN 
PER I APSIS- 489. KM ALT 


ISAS 


PERSONNEL 
PM - Y. 
PS - J. 


TANAKA 

NISHIMURA 


EPOCH DATE- 02/21/83 
INCLINATION- 31.5 DEG 
APOAPSIS- 503. KM ALT 


ISAS 

ISAS 


BRIEF DESCRIPTION 

This x-ray astronomy mission had the following major 
objectives: (II study of X-ray source spectra with good energy 
resolution, (21 study of temporal variations of x-ray sources, 
(31 all-sky survey for x-ray bursts and transients, and (41 
observation of soft x-ray sources with a reflecting telescope. 
The spacecraft could spin at 0.548, 0.137, or 0.068 rpm with 
the aid of a momentum wheel. The spin axis was maneuvered by 
magnetic toroulng. 


TENMA, MIYAM0T0- 


STS 9/SPACELAB 1, WlLLSON- 


I NVEST 1 6ATI ON NAME- HADAMAR0 TRANSFORM TELC SCOPE 


INVESTIGATION name- active CAVITY RADIOMETER solar 
IRRAOIANCE MONITOR 


NSSDC ID- 83-011A-02 


INVESTIGATIVE PROGRAM 
SCIENTIFIC SATELLITE 


NSSDC ID- 83-116A-04 


INVESTIGATIVE PROGRAM 
CODE EZ/CO-OP 


INVESTIGATION DISCIPLINE( S> 
X-RAY ASTRONOMY 


INVESTIGATION DISCIPLINED! 
SOLAR PHYSICS 
PARTICLES ANO FIELDS 


PERSONNEL 


PERSONNEL 

PI - S. MIYAMOTO 
01 - K. YAMASHITA 
01 - H. TSUNEMI 


PI - R.C. 

WILLSON 

NASA-JPL 

BRIEF DESCRIPTION 


01 - R. 

BEER 

NASA-JPL 

A 

wide-angle 

FOV nadamard 

01 • J.M. 

KENDALL, SR. 

NASA-JPL 

parallel 

to the 

spacecraft spin 


OSAKA U 
OSAKA U 
OSAKA U 


nadamard transform telescope, looking 


BRIEF DESCRIPTION 

The objective of the active cavity radloaeter Irradlance 
monitor experiment was to measure the total solar Irradlance 
with ste’.'-of-the-art accuracy and precision. The solar 
Irradlance from far ultraviolet through far Infrared 
wavelengths wax measured by three type-V, active-cavity 
radiometer detectors. These detectors were electrically 
self-calibrated, cavity pyrhel loaeters each capable of defining 
the absolute radiation scale with an uncertainty of plus or 
minus 0 . 1 1. The three detectors were Independently shuttered, 
and their cycles of operation were different. The three 
detectors were used In various combinations to provide periodic 
cross reference! on the system*s performance. Aporoxlsately 
90S of the planned objectives were accomplished. 


STS 9/SPACELAB 1, YOUNG- 


INVESTIGATION NAME- VESTIBULAR STUDIES 


NSSOC ID- 83-116A-13 


INVESTIGATIVE PROGRAM 
CODE EB/C0-0P 


INVESTIGATION 0 1 SCIPL I NE ( Si 
SPACE BIOLOGY 


....... TENMA, MIYAMOTO— — — — — — — — — 

INVESTIGATION NAME- ALL SKY X-RAY MONITOR 


NSSDC ID- 83-011A-03 


PERSONNEL 


INVESTIGATIVE PROGRAM 
SCIENTIFIC SATELLITE 


INVESTIGATION 01 S:iPLlNE(S> 
X-RAY ASTRONOMY 


PI 

- s. 

MIYAMOTO 

OS A< A 

U 

01 

- K. 

YAMASHITA 

OSAKA 

U 

01 

- H. 

TSUNEMI 

OSAKA 

U 


BRIEF DESCRIPTION 

A pair of proportional counters, with a fan-beam FOV, was 
used on the spinning spacecraft to provide an all-sky monitor. 


TENMA, TANAKA- 


I NVEST IG AT I ON NAME- GAS SCINTILLATION PROPORTIONAL COUNTERS 
(GSPC1 
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NSSOC ID- 63-011A-01 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE 


•f tht data obtained ralatad to northern and aouthern 
hemisphere Rlgh latitudes. 


INVESTIGATION 01 SC IRL I NE < SI 
X-RAY ASTRONOMY 


UOSATi 


RERSONNEL 


PI 


Y. 

TANAKA 

ISAS 

01 


M. 

MATSUOKA 

ISAS 

01 


Y. 

0GAWARA 

ISAS 

01 


T. 

MURAKAMI 

ISAS 

01 


K * 

KOVAMA 

ISAS 

01 


H. 

INOUE 

ISAS 

01 


K . 

MAKISHIMA 

ISAS 

01 


T. 

0HASHI 

ISAS 


BRIEF DESCRIPTION 

A cluatar of 10 gaa actntHlatlon proportional countart 
(GSPCa > • Rawing an affactlwa araa of 800 aq cm* was uaad to 
obtain tRa energy aoactra of X-ray course* with an energy 
racolut 1 on tRat was a factor of 2 battar tRan that of 
conwantlonal proportional countera. Two GSPCa were equipped 
attR aodulat Ion colllaatori. 

TENMA* YAMASHITA— 

INVESTIGATION NAME- X-RAY REFLECTING TELESCOPE 

NSSOC ID- 8 3-011A-04 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE 

INVESTIGATION DISCIPLINED) 

X-RAY ASTRONOMY 

PERSONNEL 


PI 

- K. 

YAMASHITA 

OSAKA U 

01 

• F. 

MAKINO 

ISAS 

01 

- F. 

NAGASC 

NAGOYA U 

01 

- H. 

KUNIEDA 

ISAS 

OI 

- Y. 

TAMARA 

ISAS 


BRIEF OCSCRIPTION 

A one-d1aen*1onal reflecting talaacopa pointed along tRa 
spacecraft spin ails* The focal length of tRa telescope was 60 
cm and tRe affactlwa araa was 15 so cm. 

• ••••••••••••••••••••••••••a TIP 


SPACECRAFT COMMON NAME- TIP 1 
ALTERNATE NAMES- TRIAO 1 • TRIAD 01 IX 
TRIAD A, 06173 
TRIAD 


SPACECRAFT COMMON NAME- UOSAT 
ALTERNATE NAMES- 12888 

NSSOC ID- 81-1 00B 

LAUNCH DATE- 10/06/61 WEIGHT- 5*. KG 

LAUNCH SITE- VANDENBERG AFB* UNITES STATES 
LAUNCH VEHICLE- DELTA 2310 

SPONSORING COUNTR Y/AGENCY 

UNITE0 STATES AMSAT 

UNITEO KINGDOM U OF SURR 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERI00- 95.4 MIN 
PER I APSIS- 536* KM ALT 


PERSONNa 


MG - D. 

DANIELS 

SC - J.A. 

KING 

PM - M.N. 

SWEETING 

PS - A. A. 

PAR ISE 


EPOCH DATE- 10/07/81 
INCLINATION- 97.5 DEG 
APOAPS1S- 561. KM ALT 


NASA HEAOOUARTERS 
AMSAT CORP 
U OF SURREY 
AMSAT CORP 


BRIEF DESCRIPTION 

TRe experiments selected to be part of the UOSAT payload 
had sawaral objective* which Included the following: to 

prowlde the educational coaaunlty with an operational 
scientific satellite which could be utilized with a minimal 
grot nd stations to prowlde the scientific coaaunlty with a new 
source of data to aid In the understanding of the 

electro-aagnet 1c properties of the near earth environment! and 
to prowlde the aaateur radio coaaunlty with a full coapleaent 
of Instruaents for the study and aonltorlng of radio 

propagation conditions froa the high frequency to alcrowawe. 
In order to aeet these objectlwes the following Instruaents 

coaprlsed the UOSAT payload: a trlaxial fluxgate magnetometer 

with a resolution of plus or alnus 2 nT and maximum vector 
seaple rata of 6.25 per si two charged particle counters with 
threshold energies of 20 and 60 keV! four phase- referenced 

high-frequency beacons at 7* IS* 21. and 26 MHtS two alcrowawe 

beacons at 2.A and 10.47 Ghz { and a CCD earth-laaglng caaere 
with 2 ka resolution, and spectral response of 0.4 -1.9 
aicroaeter*. One VHF and one UHF telemetry channel orowlded 
data In standard FSK ASCII at a variety of baud rates* as well 
as Morse code and synthesized voice foraats. 

....... UOSAT* ACUNA 


NSSOC ID- 72-069A 

LAUNCH OATE- 09/02/72 WEIGHT- 94. KG 

LAUNCH SITE- VANOENBERG AFB. UNITEO STATES 
LAUNCH VEHICLE- SCOUT 


INVESTIGATION NAME- TRIAXIAL FLUXGATE MAGNETOMETER 

NSSOC 10- 81-100B-01 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP* SCIENCE 


SPONSORING COUNTRY /AGENC Y 

UNITEO STATES OOD-NAVY 


INVESTIGATION 01 SCIPL INE CS > 
MA5NET0SPHERI: PHYSICS 
PARTICLES AND FIELDS 


initial orbit parameters 

ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 100.7 M I N 
PER IAPSIS- 716.0 KM ALT 

PERSONNEL 

PM - J. DASS0ULAS 
PS - R.E. FISCHELL 


EPOCH DATE- 09/04/72 
INCLINATION- 90.1 DEG 
APOAPSIS- 863.0 KM ALT 


APPLIE0 PHYSICS LAB 
APPLIED PHYSICS LAB 


BRIEF DESCRIPTION 

Thla three-body spacecraft was connected by boom* which 
served as gravity-gradient stabilizers In the radial direction. 
A momentum wheel was jsed for stabilization In roll and yaw. 
The primary function of the spacecraft was to test various 
concepts for laproving the USN Transit Navigation Systea. The 
oower was suoolled by a radiolsotoae thermal electric 

....... TIP 1* POTEMRA — — — ————— — — — — 

INVESTIGATION NAME- TRIAXIAL FLUXGATE MAGNETOMETER 


PERSONNEL 

PI - M.H. ACUNA NASA-3SPC 

BRIEF DESCRIPTION 

The Magnetometer provided vector measurements of the 
earth's magnetic field. The output of the experiment consisted 
of a vector sample of the field approx laatel y once every 
seeond. Each measurement cycle provided three analog signals 
representing the magnetic field components 3x* By* and 3 Zt as 
well as three 16-bit digital versions of these values. The 
onboard computer was sent a series of seven 10-as strobe 
pulses. These seven strobe pulses occurred at 20-as Intervals 
giving a calibration word and the most significant byte (asb> 
and the least significant byte (Isb) of the magnetic field 
components* Bx asb* By asb* 6z asb* Bx Isb* 3y Isb* and 3z Isb. 
Thus the complete sample length was 160 as of each s. Each 
vector component was represented by 16 bits of which 1 count 
equaled 2 nT and the dynaalc range was 2 to the 13th power. 
The maximum sample rate at a spacecraft bit rate of 1.2 kbs was 
6.23 vector samples per s. 


NSSOC ID- 72-069A-01 INVESTIGATIVE PROGRAM 

NAVIGATION TECHNOLOGY 

INVESTIGATION D I SC IPL I NE ( S ) 
PARTICLES ANO FIELDS 


PERSONNEL 

PI - T.A. PO TEM ‘A APPLIED PHYSICS LAB 

BRIEF DESCRIPTION 

Thlw experiment consisted of a triaxlal fluxqate 

magnetometer designed to measure vector fields with magnitudes 
up to 3. £4 nT. Measurements were made by saaoling each axis 
Sequentially at a rate of 2.23 samples/s. Digitization 

resolution was about 10 nT* as given by a 13-bit 

analog- to- digital converter* but zero-level drifts were not 
readily checked. Therefore* the experiment was most useful In 
studies of magnetic fluctuations. Due to the real-time data 
transmission and the locations of the tracking stations* most 


....... UOSAT* F[»EB[[ 

INVESTIGATION NAME- CHARGED PARTICLE 

NSSOC ID- 81- 1 00B- 03 INVESTIGATIVE PROGRAM 

CODC EE/CO-OP* SCIENCE 

INVESTIGATION 0ISC IPL INE (S ) 
PARTICLES AND MELDS 


PERSONNEL 


PI 

- I.C. 

FEREBEE 

U OF SURREY 


01 

- 0.R . 

LEPINE 

RUTHERF0R0 APPLETON 

L. 

01 

- 0 . A • 

BRYANT 

RUTHERFORD APPLETON 

L 

01 

- P. 

GUTTRIDGE 

MULLARD SPACE SCI LAB 
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BRIEF DESCRIPTION 

The iyit«« Incorporated two Geiger counter* with electron 
threshold energlet of 20 end BO keV« These energies were 
chosen to give good resolution of aurorol activity for the 
study of WMF radio propagation effects* The Instrument output 
■as In the form of a 12-bit count aupplled to the onboard 
computer at a mailmum rate of once every 200 as* 

....... UOSAT* SHI INCUS—— ————————— ........ 

INVEST IGAT ION NAME- HIGH FREQUENCY BEACON 

NSSOC ID- 81-100B-04 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP* SCIENCE 


INVESTIGATION 01 SCIPl I NE C S> 
PARTICLES AND FIELOS 
IONOSPHERES ANO RAQIO PHYSICS 


PERSONNEL 

PI - C.W. SHITHCRS U OF SURREY 

01 - H.J. UNDERHILL U OF SURREY 

BRIEF OCSCRIPT ION 

The objectives of this eiperlmant were the Investigation 
of trans* lonospherl c propagation of HF radio signals and the 
measurement of Ionospheric electron column densities by 
phase-referenced observations at multiple frequencies* The 
Instrument transmitter radiated up to four phase-ref erenced HF 
signals simultaneously* These signals Mere all synthesised 
from the same oscillator using frequency division techniques* 
The approximate frequencies chosen for the experiment ■ ere 7. 
M. 21. anq 2B mm*. 


UOSAT. SWEETING' 


INITIAL ORBIT parameters 

ORBIT TYPE- GEOCENTRIC CPOCH 0ATC- 03/02/84 

ORBIT PERIOD- 98.5 MIN INCLINATION- 98.3 DEG 


PERI APSIS- 

678. KM ALT 

APOAPSIS- 696. K 1 

PERSONNEL 

MG - 0* 

DANIELS 

NASA HEAOQUARTERS 

SC - J* A • 

KING 

AMSAT CORP 

PM - M.N. 

SWEETING 

u of surrey 

PS - R.A* 

PAR I SE 

AMSAT CORP 


BRIEF DESCRIPTION 

The experiments selected to be part of the UOSAT 2 
payload had several objectives which Included the following: 
to provide the educational community with an operational 
scientific satellite which could be utilised with a minimal 
ground station! to provide the scientific community with a new 
source of data to aid in the understanding of the 
electro-magnetic properties of the near earth environment! and 
to provide the amateur radio community with a full complement 
of Instruments for the study and monitoring of radio 
propagation conditions from high frequency to microwave* In 
order to meet these objectives the following Instruments 
comprised the UOSAT 2 payload! a trlaslal fluxgate magnetometer 
with a resolution of plus or minus 2 nT and aaxluaua vector 
sample rate of 6*25 per s! two charged particle counters with 
threshold energies of 20 and 00 kev! four phase-referenced 
hlgh-f requency beacons at T. IS* 21. and 2B mm*; two microwave 
beacons at 2*4 and 10*47 GH* t and a CCD eart h-lmaglng camera 
with 2 km resolution, and spectral response of 0*4 -1*0 
micrometers* One VHF and one UHF telemetry channel provided 
data In standard FSK ASCII at a variety of baud rates, as well 
as Morse code and synthesized voice formats* Though the 
descriptions are the same, there were some differences between 
UOSAT 2 and UOSAT experiments* 


INVESTIGATION NAME- EARTH IMAGING 


UOSAT 2. ACUNA- 


NSSOC ID- Bl-1006-02 


PERSONNEL 

PI - M.N. SWEETING 


INVESTIGATIVE PROGRAM 

CODE EE/C0-0P. APPLICATIONS 


INVESTIGATION 01 SC IPL I NE C S > 
EARTH RESOURCES SURVEY 


INVESTIGATION NAME- TRIAXIAL FLUXGATC MAGNETOMETER 


U OF SURREY 


BRIEF DESCRIPTION 

The video display and Imaging system consisted of a CCD 
camera and a 256-kllcult video memory* Snapshot pictures of 
the earth's surface covering 512 ■ 512 km were taken by the 
camera and stored In the video memory for subsequent 
transmission to the ground* The onboard computer could have 
access to the video memory enabling onboard plct jr e pro cessing 
and graphic display of computer data* Each Image contained 25A 
■ 256 pixels, with a resolution of 2 km per pliel. and a 
spectral response of 0.R -1*0 micrometers* Picture data were 
transmitted at 1*2 kbs synchronous! y with a 32-bit sync word at 
the beginning of each line* 


UOSAT. SWEETING- 


INVESTIGATION NAME- MICROWAVE BEACON 


NSSOC ID- 81-100B-05 


INVESTIGATIVE PROGRAM 
COOE EC/CO-OP 


INVESTIGATION 0 I SC IPL I NE < S » 
COMMUNICATIONS 


PERSONNEL 
PI - M.N* 


SWEETING 


U OF SURREY 


BRIEF DESCRIPTION 

Beacons at 2.4 and 10 * *7 gh* were used to demonstrate the 
feasibility of using the higher frequency bands In transponder 
applications for future amateur communlcat Ions spacecraft and 
to encourage the development of relatively Inexpensive 
microwave ground station equipment by amateurs* The 
spacec raft-to-ground t re-sml ss Ion link budget was very 
marginal, and required considerable skill to overcome Doppler 
and azimuth-elevation tracking requirements* 


NSSOC ID- 84-021 B- 01 


INVESTIGATIVE PROGRAM 
COOE EC/CO-OP. SCIENCE 

INVESTIGATION DISC IPL INE < S > 
PARTICLES AND FIELOS 
MAGNETOSPHERi: PHYSICS 


PERSONNEL 
PI - M.h. 


ACUNA 


BRIEF DESCRIPTION 

The magnetometer provided vector 
earth's magnetic field* The output of the 
of a vector sample of the field appr 
second. Each measurement cycle provided 
representing the magnetic field component 
well as three 16-bit digital versions o 
onboard computer was sent a series of 
pulses* These seven strobe pulses occurre 
giving a calibration word and the most si 
and the least significant byte (lsb> o 
components. Bx msb. By msb. Bz msb. Bx Isb. 
Thus the complete sample length was 160 
vector component was represented by 16 b 
equaled 2 nT and the dynamic range was 
The maximum sample rate at a spacecraft bit 
6*25 vector samples per s* 
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-- UOSAT 2. FCREBEE- 


XNVrSTIGATlON NAME- CHARGE PARTICLES 


NSSOC ID- 84-021B-03 


PERSONNEL 


INVESTIGATIVE PROGRAM 
COOE EE/CO-OP. SCIENCE 

INVESTIGATION DISCIPLINE «S > 
PARTICLES ANO FICL0S 
MAGNETOSPHERIC PHYSICS 


UOSAT 2* 


PI 

- I*C* 

FEREBEE 

U OF SURREY 


01 

- p. 

GUTTRIOGE 

MULL AMD SPACE SCI LAB 

01 

- 0.R* 

LEPINE 

RUTHERFORD APPLETON 

Li 

01 

- D.A. 

BRYANT 

RUTHERFORD APPLETON 

Li 


SPACECRAFT COMMON NAME- UOSAT 2 
ALTERNATE NAMES- 147B1 

NSSOC 10- B4-021B 

LAUNCH DATE- 03/01/A4 WEIGHT- 

LAUNCH SITE- VANDEN8ERG AFB. UNITED STATES 
LAUNCH VEHICLE- UNKNOWN 

SPONSORING COUNTRY/AGENCY 

UNITE0 STATES AMSAT 

UNITED KINGOOM U OF SURR 


BRIEF DESCRIPTION 

The system Incorporated two Geiger counters with electron 
threshold energies of 20 and 60 kev* These energies were 
chosen to give good resolution of auroral activity for the 
study of VHF radio propagation effects* The Instrument output 
was In the form of a 12-bit count supplied to the onboard 
computer at a maximum rate of once every 200 ns. 


....... uoSAT 2. SMITMEAS — —————— 

INVESTIGATION NAME- HIGH FREQUENCY BEACON 
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JmscsAJfcxss. - ssmjl: 


NSSOC 10- §•-02111-0% 


PERSONNEL 

PI - c.w. smithers 

01 - N.J. UNOCPHlLL 

BRIEF DESCRIPTION 

The objectives Of tM • experiment w trt the Inve it Igatlon 
of front- Ionospheric propagat Ion of HP radio signals and the 
measurement of Ionospheric alactron eoluan densities by 
phase- ref erented observations at aultlple frequencies* The 
Instruaent transaltter radiated uo to four oh ase-ref erenced HP 
signals simultaneously* These signals uere all synthesised 
froa the saae oscillator using frequency division techniques* 
The epproilaate frequencies chosen for the esoerlaent were ?• 
1%* 21* and 20 Nhi. 

....... UOSPT 2* SWEETING— — — — — — — —— — — 

INVESTIGATION NAME- EARTH IMAGING 

NSSOC 10- §%-021B-02 INVESTIGATIVE PROGRAM 

C00E EE/C0-0P* APPLICATIONS 

INVESTIGATION DI SC I PL I NE ( S ) 

EARTH RESOURCES SURVEY 

PERSONNEL 

PI - H.N. SWCETING U OP SURREY 

BRIEF DESCRIPTION 

The video dltolay and laaglng systea consisted of a CCD 
caaera and a 256-klloblt video aeaory. Snapshot pictures of 
the earth's surface covering 512 s 512 ka were taken by the 
caaera and stored In the video aeaory for sub rr 

transmission to the ground* The onboard coaputer could have 
access to the video aeaory enabling onboard picture processing 
and grapnlc display of coaputer data* Each laage contalnted 
254 s 256 plsels* with a resolution of 2 ka per pliel* and a 
spectral response of 0*% to 1*0 micrometers. Picture data were 
transacted at 1*2 kbs s ynchronously with a 32-bit sync word at 
the beginning of each line* 

....... uOSAT 2* SMEETING— ——————————————— 

INVESTIGATION NAME- MICROWAVE BEACON 

NSSOC 10- 9%-02 18-05 INVESTIGATIVE PROGRAM 

C00E EC/CO-OP 

INVESTIGATION D f *•' IPL I NE 1 S ) 
COMMUNICATIONS 

PERSONNEL 

PI - M.N. SWEETING U op surrey 

BRIEF DESCRIPTION 

Beacons at 2*% and 10*%7 GHt were used to deaonstrate the 
feasibility of using the higher frequency bands In transponder 
applications for future aeateur communications spacecraft and 
to encourage the development of relatively Inexpensive 
microwave ground station equipment by aaateurs* The 
spaces raf t-to-grour»d transmission link budget was very 
aarglnal* and reoulred considerable skill to overcome Doppler 
and azimuth-elevation tracking requirement s* 
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targetted with a precision of 100 ka* the position of the 
spacecraft relative to the coaet nucleus was estimated to be 
known only to within a few thousand kilometers* This* together 
with the problem of dust protection* led to estimated flyby 
distances of 10*000 ka for the first spacecraft and 3000 ka for 
the second* The spacecraft was three-asls stsblllzed. Its 
main features were large solar panels* a h1gh- V 'a1n antenna 
dish* and an automatic pointing platform carry'ng those 
experiments that required pointing at the comet nucleus* The 
autoaatlc platform could rotate through ♦ or -110 deg ana ♦ or 
•%Q deg In two perp endlcular directions with a pointing 
accuracy of 5 arc-aln and a stability of l arc-mln/s* It 
carried the narrow- and the wide-angle camera* the 
three-channel spectrometer* and the Infrared sounder. All 
other experiments were body-aounteo* with the exception of two 
aagnetoaeter sensors and various plasma probes and plasaa wave 
analyzers which were aounted on a 5-e boom* The total 
scientific payload weighed 125 kg and had a data rate of 65 kbs 
In fast teleaetry aode for encounter* There was also a slow 
teleaetry aode for the cruise mode* The comet-encounter 
science data-take was from 2*3 h before until 0*5 h after the 
closest approach* with several periods of data-take before and 
after* each lasting about 2 h* Continuous coverage for olasma 
and dust Instruments was provided by an onboard memory 
(S-aegablt tape recorder)* The spacecraft was shielded from 
hypervelocity dust lapacts by a shield consisting of a 
100-alcr aaeter multilayer s.«eet 20 to 30 ca from the 
spacecraft* and a 1-arn Al sheet 5 to 10 cm from the spacecraft* 
Approx laately half of the VEGA spacecraft was devoted to the 
Halley aodule* and naif to the Venus lander oackage* The total 
scientific payload weight was 1%%*3 kg* The Venus package 
consisted of a sphere 2%0 cm In diameter* which was to be 
separated two days before arrival at Venus and enter the 
planet's atmosphere on an Inclined path* without active 
maneuvers* as was done on previous VENERA missions* The lander 
probe was Identical to those of VENERA 9 through 1% ano 
Similarly had two objectives* the study of the ataosphere and 
the study of the superficial crust* In addition to temperature 
and pressure measuring Instruments* the descent probe carr led a 
UV spectrometer for measurement of minor atmospheric 
constituents* an Instrument oedlcated to measurement of the 
concentration of h 20* and other Instruments for det ermlnat Ion 
of the chemical composition of the condensed phase: a 
gas-ohase chromatograph! an x-ray soectrometer observing the 
fluorescence of grains or drops: and a mass spectrograph 
measuring the ehealcal composition of the grains or drops* The 
x-ray spectrometer separated the grains according to their 
sizes using a laser Imaging device* while the mass cpectrograoh 
separated them according to their sizes using an aerodynamical 
Inertial separator* After landing* a small surface sample ne.tr 
the probe was to be analyzed by gamma spectroscopy and x-ray 
f luorescence* The UV spect r omet er * the mass spect rograph * and 
the pressure- and temperature-measur Ing Instruments were 
developed In cooperation between French and Soviet 
Invest Igetors* In addition to the lander probe* a 
constant-pressure Instrumented balloon was to be deployed 
Immediately after entry Into the ataosphere* The balloon* with 
a 5- kg payload and 25-kg total mass* was to float at 
approx laately 50 km altitude In the middle* most active layer 
of the Venus three-tiered cloud system. Data from the balloon 
Instruments were to be transmitted directly to Earth for the 
60-h lifetime of the batteries* Onboard Instruments were to 
measure temperature* pressure* vertical wind velocity* and 
vlslolllty (density of local aerosols)* Very baseline 
Interf erometry was to be used to track the motion of the 
balloon to provide the wind velocity In the clouds* The 
tracking was to be done by a 6-statlon network on Soviet 
territory and by a network of 12 stations distributed 
world-wide (organized by Prance and the NASA Deep Space 
Network) . 
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SPACECRAFT COMMON NAME- VEGA 1 
alternate NAMES- VENERA-HALLET 1 

NSSOC 10- 8R-125A 

LAUNCH 0ATE- 12/1S/8R WEIGHT- 123* KG 

LAUNCH SITE- TVURATAM (BAIKONUR COSMODROME)* U.S.S.R. 
LAUNCH VEHICLE- PROTON 

SPONSORING COUNTRY/AGENCY 

U *S *S *R • 5A S 


INITIAL ORB IT PARAMETERS 

ORBIT TYPE- VENUS FLYBY/COMET RENDEZVOUS 

PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 

BRIEF DESCRIPTION 

This soacecraft ulsslon combined a Venus swlngby and a 
Comet Halley flyby. Two Identical spacecraft* VEGA 1 and VEGA 
2* were launched December 15 and 21* 19B%* respectively. After 
carrying venjs entry orobes to the vicinity of Venus (arrival 
and deployment of probes were scheduled for June 11-15* 19A5)* 
the two spacecraft were to be retargetted using Venus gravity 
field assistance to Intercept Comet H«Hey In March 1986* The 
first spacecraft was to encounter Comet Halley on March 6* 
1986* and the second about three days later* The flyby 
velocity was to be 77*7 ka/s. Although the spacecraft could be 
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BRIEF DESCRIPTION 

This Investigation (Puma) was designed to estimate the 
mass and chemical composition of particles In the dust coma* A 
similar Instruaent will be flown on the Giotto spacecraft* The 
Instruaent was mounted parallel to the relative velocity vector 
and analyzed the chemical and Isotopic composition of 
Individual dust particles* Impact of a dust particle on the 
Instrument's silver target area caused a plasma to be formed 
consisting of dust and target material* from which Ions were 
extracted by a l*5-kv electric field. The Ions traveled 
through t t Ime-of- f l 1 ght tube (actually two tubes with an 
el ectrost tt 1c reflector between* with total length of 1 a) 
where th-y were separated according to their mass before being 
recorded by an electron multiplier* The Ion mass range was 1 
to 100 u* with resolution M/(delta M) of 200* The Instrument 
observed the spectra of the most common dust particles* which 
were expected to be In the size range 100 to 10*000 na. The 


10 % 



Instrument has sensitive to dust particles In the mass range 
SC-14 to SC-10 g. 

....... VEGA 1, CRIFO— ——————— 
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BRIEF DESCRIPTION 

Tne objectives for tnls Instrument (IKS) were to 
determine (1) the site* rmdlstlon caoaclty* And temperature of 
thr nucleus* (2) the nature* density* distribution, end 
temperature of the dust* end (3) the nature* relative content* 
and temoerature of the parent molecules of Comet Haller* The 
Instrument had a Cassegrain telescope with a focal lenqth of 
500 mm, a diameter of lmO mm, and a field of view of 1 deg* 
The radiation flua was separated Into three beams* each of 
which passed through its own filter located on a aheel spinning 
at up to 20 rpm, Two of the channels mere devoted to the 
spectroscopic mode In the wavelength Intervals *000 to 8000 and 
8000 to 14*000 nm, The third channel was devoted to nucleus 
Imaging at 7000 to 1A*000 n*. Three Mg-Cd-Te phot o con du dors 
cooled to 80 deg K by liquid nltroqen Mere used as detecting 
devices. 

....... VEGA 1, CRUVEL 1EA .................. 
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BRIEF DESCRIPTION 

The primary objectives of this Investigation (APv-V* or 
Colnoche* or Langmuir Probes and High Frequency Wave Analyser) 
were (1) to measure the density of the solar mind Just before 
It Is Influenced by cometary constituents* thereby establishing 
a reference for under standing the subsequent solar wind-comet 
Interaction* (2) to observe the mass loading of the solar wind 
by cometary Ions either directly or througn the associated move 
Instabilities* (3) to obtain plasma danslty and temperature 
profiles* as well as wavm frequency spectra during the cometary 
transit* (A) to search for the signatures of colllslon-f ree 
shocks and contact surfaces* and (5) to monitor the electric 
potential of the spacecraft during the flyby of the nucleus* 
The experimental equipment consisted of an electronics bos 
( 1 a 0 0 g) and two booms mounted on the outer solar panels* which 
carry the sensors (2 s 800 g)* Power consumption was 2 W and 
the maximum data transmission rate ues 0*A8 kbs. Electric 
fields were measured In the frequency range 0 to 300 knti the 
low frequency fluctuations were transmitted after direct 
sampling of the waveform) and the upper part of the spectrum, 
from 8 hi to 300 knj, was analysed with a set of 16 adjacent 
and logarithmically spaced filters* The dynamic range of thm 
electric field measurements was about 70 dB, The plasma 
density and temperature were measured with two Langmuir probes* 
The polarisation voltage of one probe wae kept at a fixed value 
of 5 V and the low frequency fluctuations of the electron 
current were analysed In the frequency range 0 to a ms by 
direct sampling of the waveform. The potential of the aecond 
probe was swept by a slnusoloal voltage with a period of 32 s 
superimposed on a dc voltage! the duration of the sweep* Its 
amplitude and Its average level could be modified by 

telecommand. The range of the density measurements was 
typically 10 to 1 E A per cc for a nominal electron mean kinetic 
energy of 1 eV* It was foreseen, however, that the effect of 
plasma emission from the spacecraft surface by Impact of gas 
and dust would have to be carefully evaluated when Interpreting 
the Plasma measurements. 

....... vEGA 1, GRINGAUi— ——————————————— 
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BRIEF DESCRIPTION 

The television system (TVS) consisted of a wide-angle 
camera (MAC), a narrow-angle camera (NAC), and an electronics 
block. The MAC was to be used for large-scale coma Imaging and 
as a guide for the NAC, The basic task of the NA! was Imaging 
the nucleus and the surrounding area of Comet Halley! that of 
the MAC was directing the pointing platform and Its Instruments 
to the object of examlnat Ion. Both cameras used CCOs with 512 
x 576 pixels each as detecting devices In the focal olene. The 
combined data rate for the two cameras was *8 kbps* which was 
not sufficient to transmit the full contents of the CCOs, Only 
a "window" one-tenth of the area of the CCD* around the -enter 
of brightness* was transmitted. The exposure time had to be 
kept short to keep Image blur to a minimum, but It could not be 
less than 0,01 s If good sensitivity was to be achieved. The 
narrow-angle camera could resolve nucleus surface structures 
down to 209 m from „ distance of 10,000 km, A set Of filters 
(500 to 1050 nm) with a relatively wide (80 nm) passband was 
used In the NAC, The MAC filter covered the range 630 to 760 
nm. The NAC had a focal length of 1200 mm, an f-njmber of f/4, 
and a 0,5-ceg field of view! for the mac these parameters were 
100 mm, f/2* jnd * deg* respectively. In addition to the 
Purely scientific objectives of Imaging the nucleus* the 
cameras also had the task of providing the 1~Yormat1on needed 
to determine the spacecraft's trajectory relative to the 
nucleus, 
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BRIEF DESCRIPTION 

This Instrument (Rleimag) was designed to answer four 
main questions! (1) How do the solar wind parameters change as 
the comet Is approached? (2) Does a near-co**tar y shock exist 
In the solar wind* and* If so* where Is It and how do the 
plasma parameters change across It? (3) Mhere Is the "contact 
Surface" (the cometary Ionosphere boundary) and what are the 
number density and chemical composition of the Ions In the 
cometary Ionosphere? (A) uhat Is the chemical composition of 
the Ions produced oy phot ol onl tat Ion of cometary neutral 
particles outside the contact dl scont Inu Ity and even outalde 
the bow shock and picked up by the solar wind? The Instrument 
was composed of five detectors. (1) An Ion spectrometer 
consisting of a hemispherical electrostatic energy analyser 
with a quedrupole electrostatic lens at the aperture was 
pointed towards the sun* to measure solar wind Ions at 30 
energy levels logarithmically spaced between 50 eV and 25 keV, 
Energy resolution was *1, The field of view was approximately 
a cone with a half-enqie of 25 deg* and the flux range of the 
detector was from 5E* to 5E*/(so cm-s), (2) A similar Ion 
spectrometer was oriented ilong the spacecraft- comet relative 
velocity vector and covered the energy range from i: eV to 3,5 
kev at 120 levela. Energy resolution was At, The field of 
view was approx Imatel y a cone with a half-angle of 6 deg, I 
the thermal velocities of the cometary Ions were considerably 
lower than the encounter velocity* a mass spectrum In the range 
1 to 100 u could be obtained. Mass resolution was At, The ion 
density measurements covered the range IE-3 to 1E5/CC* In this 
detector the sensitivity could be decreased by a factor of 
1000* and this was done for one full spectrum (1 s) every a a* 
(3) An electron detector with a cylindrical electros tatlc 
analyser was oriented with Its aperture normal to the 
soacecraf t -sun line and measured electrons In the eryrgy range 
3 to 5000 eV with energy resolution of 51, The angular 
aperture was approximately • and -5 deg* This was used both 
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tor the measurement of solar wind tlectrons ahead of and bfMrid BMCF Of SCRIPT ION 

tna near- eeaetery shock and for the measurement of energetic This experiment <TKS) hii Intended for (1) spectral and 

electrons Inside the cometary Ionosphere* To determine the polortial'^n studies of the dust* I?) spectral napping of the 

degree of degradation of the channeltron* a separate anolyier cone* and (3) determination of the outflow rates of various 

(with a trltlua Isotope particle source) using the sane gases fro* Conet Halley and their content* The Instrument had 

char.neltron was operated for a short tine once per day* To a Cassegrain telescope with a focal length of 300 *m and an 

provide a larger dynamic range of *easur enents* an additional objective diameter of ISO *n • The light flux passed through 

regime of measurements nlth sensitivity reduced by a factor of three 1-deg slits located In the focal plane to three 

100 was Introduced for 0*3 s duration every * s* for the Independent spectroscopic channels In the UV* visible* and 

measurements of energies uo to 30 eV* (O An Integral plane Infrared* The UV channel covered the range l?o to 330 nm# with 

multigrid retarding potential analyter (MPA) was directed spectral resolution of 0*3 nm« spatial resolution of 1 ■ t, 

toward the sun* A short honeycomb In front of the aperture arc-mln* and sensitivity of 3 raylelghs. The visible channel 

orotacted It against Impacting dust particles* and the field of covered 330 to 900 nm v with spectral resolution of 1 nm, 

view was • and -A3 deg* (3) A similar MPA looked along the spatial resolution of 3 ■ t> arc-mln* and sensitivity of 10 

relative velocity vector* with a field of view of * and -8 deg* raylelghs* The Infrared channel covered 900 to 2000 nm* with 

This MPA had no honeycomb* but the grids were replaced by spectral resolution of 10 to 12 nm v spatial resolution of h a * 

relatively thick diaphragms with holes* This detector could be 80 arc-mln* and sensitivity of its raylelghs* The uv and 

operated In four modes: (a> total Ion flus was counted* visible channels used ml cro-channe l trons for detectors* while 

Including cometary Ions* local environment* and background! (b) the Infrared channel used a qermanlum photodiode* 

the same* but with Ions of the local plasma environment 

retarded! ( c) background only! and (d) the negative super essor ------- v£ G a 1 * m ir DLER ---------------------- .................. 

grid potential was replaced by positive A0 v* so that the 

collector current was due mainly to secondary electrons from INVESTIGATION NAPE- MAGNETOMETER 

the collector produced by cometary neutrals and dust particles* 

Oetectors (1) through (3) yielded one spectrum per second* NSSOC 10- 8S-123A-09 INVESTIGATIVE pa 3 GM Am 

while the MPAs yielded eight current measurements per second* LuNAM and planetary 

This was true for the encounter mode (3 h). Beginning *8 h 

before the encounter mode* the measurements were slower and INVESTIGATION 01 SC I p i INE <S) 

sensitivities greater by a factor of 130* In the third mode* INTEMPlanE TAMt physics 

used during cruise* only the electron analyser and the Ion PARTICLES AND MELOS 

sensors pointed toward the sun were operated* and two spectra InTEAPl anE TAAy magnetic MELOS 

were measured by each soectrometer during 10 s every 20 min* 
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BRIER 0CSCMIPTI0N 

This Instrument* MSCHA (magnetic fields In 
Interplanetary Space during Comet Hjlley's approach)! was 
designed to measure the constant component of the magnetic 
field and Its low-f reouenc y fluctuations In the cometary and 
solar wind Interaction rone and In Interp lanetary space* The 
Instrument consisted of two fluagate sensor units mounted 1*3 m 
apart on a 3-m boom. One unit was oriented along the spacecraft 
ails* which was perpendicular to the solar panels and pointing 
toward the sun. 

....... VEGA 1, SIMPSON ......................... 


BRIEF DESCRIPTION 

This Investigation! known as NGE (neutral gas experiment) 
or ING* measured the elemental and Isotopic compositions of the 
neutral gases In the coma* The Instrument was comarlsed of two 
mass spectrometers* These were known as CIS and FIS* according 
to their Ionization sources* The EIS had an electron Impact 
source o* Ionisation* followed by an electrostatic analyser* 
and covered the mass range 1 to 28 u* with resolution of 
approi loately At* The FIS had a field Ionisation source* 

followed by a t 1me-of -f l 1 ght velocity analyses and covered the 
mass range 1 to 80 u* Its resolution was a function of the 
mass* 
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BRIEF DESCRIPTION 

This Instrument (SP-2) detected Impacting dust particles 
In the mass range E-12 to E-IB g by observing the olasma clouds 
produced by the Impacts* 
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BRIEF DESCRIPTION 

This Instrument! OuCMA (Oust Counter mn Mass Anolyier)* 
mi designed to measure the fluaes of Impacting dust particles 
with masses above the four threshold values of l*5£-!3« 9f-l3, 
9E-12* and 91-11 b* Thr dust detector consisted of T3 so cm of 
a 26-micrometer polarized oolymer fllmi with conducting 
surfaces* This film* of polyvinyl Idene fluorldrf had a 
permanent electric dipole moment per unit volume ( "elect ret ■) 
with the polarization direction normal to the film surface* 
Destruction of the polarization along the path of the Impacting 
particle produced a fast current pulse which was detected by a 
charge-sent It 1 ve amplifier* The magnitude of the signal was a 
known function of the "ass ano the velocity of the Impacting 
particle* Because all of the dust particles Impact with the 
flyby speed of 78 km/s* the e l ec t ror. 1 ca 1 1 y set thresholds 
corresponded to known mass values* Therm was a second similar 
detector! called the veto detector# which was protected from 
direct dust Impacts and responded only to acoustic noises 
generated by activities of the spacecraft* This veto detector 
had two output channels* set at a low and • high threshold 
value* The ten counting rates of the Instrument also Included 
tour single counting rate channels from the four thresholds of 
the dust detector* and the same four channels In 
anti-coincidence with either the low or the high level of the 
veto detector* The Instrument was sel f-cal Ibrat Ing either 
periodically or uoon command* and operated normally even when a 
portion of the detector was destroyed by large dust particles* 
It was calibrated at the Heldelherg dust accelerator up to 
velocities of 12 km/s* The counting rates for dust particles 
required no correction up to 1E« partlcles/s* and only a small 
correction for 3E R partlcles/s* The Instrument «as to be 
powered throughout the mission# so that after Venus encounter 
It was to search for Interplanetary dust particles during the 
cruise mode* The detector was described by J* A* Simpson and 
A. J* Tui/ollno In Nuclear Instruments and Methods* In press* 
1983* A description of the entire Instrument Is to be 
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BRIEF DESCRIPTION 

The objective of t Mi Invest Igat Ion (TuNOE) nas to study 
the tolar Hind Interaction «1th the ataospher- and ionosphere 
of tho Coaot Halley* The InttruPtnt contltted of tap 
• eplconductor detectort plui an ant 1-col ncldanca aclntlllator 
to flltar out partlclot fron lateral directions* The device 
■eaaured accelerated coaetary Ion* In the energy range 20 keV 
to 20 MeVt and electrons froo 175 keV to several Mev* The 
field of vlen eat SO degt and the detector aas oriented In the 
ecliptic plane* 
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BRIEF DESCRIPTION 

This Instruaent (SP-1) consisted of three pleie-eleaent 
detectors Mounted on u special Metallic plate to Measure the 
soplltude of the nave generated by dust particles heavier than 
IE-10 g lopacting on the plate* The soplltude uas proportional 
to the nass of the dust oartlcle* Froo the arrlvsl tloe of the 
pulse at the three detectors* the coordinates of the lapact 
point could be deteralned* The dead tine of the Instruaent 
depended on the acoustic decay of the signal In the 
pleio-eleaents and could turn out to be significant* The 
counter uas oriented In the direction of the relative velocity 
vector • 
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BRIEF DESCRIPTION 

This eaperlaent (APV-N) ■ *« designed to study 111 the 
Mechanise of anoMalously high Ionisation of coaetary gas* (2) 
the shock-front structure* and 131 the phenoaena In the region 
of the contac* surface Menopause). The analyser had a 
freauency range j f 0*1 to 1000 ny* and uas designed to Monitor 
naves esclted In the coaetary environaent* In oarttcular the 
loner hybrid naves (10 ns) and lor. cyclotron naves (1 h*). A 
tnln-probe technique nas used to aeasure the potential 
difference betneen t no probes placed on the S-a toon Isolated 
froa the spacecraft* The plasaa flo« fluctuations nere 
Measured nlth a f araoay cup at the doom's tip. 


VEGA 


SPACECRAFT COMMON NAME- VEGA 2 
ALTERNATE names- VENERA-HALLEY 2 

NSSOC ID- M-1214 

LAUNCH DATE- 12/21/8* WEIGHT- 125* KG 

LAUNCH SITE- TYURATAM ( tt AIkONuR C0S"00R 0«C > . U.S.S.R* 
LAUNCH VEHICLE- PROTON 


INITIAL ORBIT PARAMETERS 

ORBIT TYPE- VENUS FlYBY/COMET RENDEZVOUS 

PERSONNEL 

PM - UNKNOWN 

PS • UNKNOWN 

BRIEF DESCRIPTION 

This spacecraft Mission coablned a Venus salngby and a 
Conet Halley flyby* T H a Identical spacecraft* VEGA 1 and VCGA 
2* nere launched Oeceaoer 15 and 21* IBIS* respect Ively* After 
carrying versis entry prabes to tho vicinity of Venua larrtval 
and deployoent of probes nere scheduled for June 11-15* 19851* 
the tao spacecraft nere ta be retargetted using Venus gravity 
field assistance ta Intercept Coaet Halley In March 1988* The 
first spacecraft nas ta encounter Coaet Halley on March 8* 
1988* and the second about three days later* The flyby 
velocity nas to be 77*7 ka/s* Although the spacecraft could be 
targetted nlth a precision of 100 ka* the position of the 
spacecraft relative to the coaet nucleus nas esttaated to be 
knonn only to nlthln a fen thousand klloaeters* This* together 
nlth the problea of dust protection* led to estlaated flyby 
distanc-s of 10*000 ka for the first spacecraft and 3000 ka far 
the second* The spec raft nas three-aila stabilised* Its 
asln features nere lege sal er panels* a high-gain antenna 
dish* and an eutoaatlc pointing platfora carrying those 
eaoerlaents that required pointing at the coaet nucleus* The 
eutoaatlc platfora could rotate through • or -118 deg and • or 
•A0 deg In too perpendicular dlre'tlons nlth a pointing 
accuracy of 5 src-aln and a stability of 1 art-aln/t* It 
carried the nsrron- and the side-angle caaera* the 
three-channel spectroaeter* and the Infrared sounder* All 
other esperlaents nere body- aounted* nlth the esceptlan of tno 
aagnetoaeter sensors and various plasaa probes and plasaa nave 
analysers nhlch nere aounted on a 5-a doom. The total 
scientific payload neighed 125 kg and had a data rate af 85 kbs 
In fast teleaetry aode far encounter* There nas also a slon 
teleaetry node for the cruise node* The coaet -encounter 
science data-take nas froa 2*5 h before until 0*5 h after the 
closest approach* nlth several periods of data-take before ar«d 
after* each lasting about 2 h* Continuous coverage far plasaa 
and dust Instruaent* nas provided by an onboard aeaory 
(5-aegablt tape recorder)* The spacecraft uas shielded froa 
hypervelocity dust lappets by a shield consisting of a 
180-alcroaeter Multilayer sheet 20 to 30 ca froa the 
spacecraft* and a 1-aa Al sheet 5 to 10 ca froa the spacecraft* 
Approilaetely half of the VEGA spacecraft nas devoted to the 
Halley aodule* and half to the Venus lander package* The tetal 
scientific payload nelght uas 1AA*S kg* The Venus package 
insisted of a sphere 2*0 ca In disaster* nhlch uaa to be 
separated tno days before arrival at Venus and enter the 
planet** ataosphere on an Inclined oath* ulthout active 
Maneuvers* as uas don* on previous VENERA Missions* The lander 
probe nas Identical to those of VENERA 9 through la and 
slallarly had tno objectives* the study of the ataosphere and 
the study ef the superficial crust* In addition to teaperature 
and pressure Measuring Instruaent** the descent probe carried a 
UV spectroaeter for aeasureaent of alnor ataoopherlc 
constituents* an Instruaent dedicated to aeasureaent of the 
concentration of h 23* and other Instruaent* for deteralnat Ion 
of the chealcal coaposltlon of the condensed phase: a 

gas-phase chroaetograph! an R-ray spectroaeter observing the 
fluorescence of grains or drops! and a aess spectrograph 
aessurlng the chealcal coaposltlon of the grains or drops* The 
R-ray spectroaeter separated the grains according to their 
sites using a laser laeglng device* nhlle the aess spectrograph 
separated thea according to their sites using an aerodynaalcal 
Inertial separator* After landing* a soell surface saaple near 
the probe nas to be enelyied by gaana spectroscopy and R-ray 
fluorescence* The UV spectroaeter* the aass spec t regraph * end 
the pressure- and teaperature-aeasur Ing Instruoents nere 

developed In cooperation betneen French end Soviet 

Invest Igetors* In sedition to the lender probe* a 

constant-pressure Instruaented balloon nas to be deployed 
laaedletely after entry Into the ataosphere* The balloon* nlth 
a 5-kg payload and 25-kg total aess* nas to float at 
eppros laately 50 ka altitude In the Middle* aost active layer 
of the Venus three-tiered cleud systea, Oats froa the balloon 
Instruaent* nere te be trenseltted directly te Earth far the 
80-h l If et la* of the batteries* Onboard Instruaent* nere to 
aeasure teaperature* pressure* vertical ulna velocity* and 
visibility (density of local aerosols)* Very leng baseline 
Interferoaetry nas to be used to track the aetlen of the 
balloon to provide the ulnd velocity In the clouds. The 
tracking nas to be done by a 8-statlon netnork on Soviet 
terrltery and by a netnork of 12 stations distributed 
nor Id-nlde (orgenlied by France and the NASA Deep Space 
Netnork). 
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GRIEF DESCRIPTION 

TMi Investigation (NAM vat designed to attlaata th* 
*att and chealcel coapealtlen af partlciat In the dutt coaa. A 
• lallar Inatruaent will ba flown on tha Giotto spacecraft* Tha 
tnstruaent vat nountad parallel to tha relative velocity vactor 
and analysed tha thaaltol and laateolt tataaaltlon af 
Individual dual partlciat* lappet of a dutt particle on tha 
Inctruaent't allver target area cautad a plataa to ba faraad 
centlatlng of dutt and target Material* fraa which lam vara 
attracted by a 1.3-kv electric field* Tha lane traveled 
through a tlae-ef-f light tuba (actually two tubaa ulth an 
alactrattat 1c reflector between* with tatal length of 1 a) 
where they vara aeparatrd according to th»1r nata before being 
racardad by an electron Multiplier* The Ian neat range wee 1 
to 100 u* with resolution n/tdalta M) of 200* Tha Inetruaent 
observed the spectre of the neat coanon oust partlciat* which 
were eipected to be In the alto range 100 to 10*000 no* The 
Inetruaent not sensitive to dutt partlciat In the aaea range 
3C*14 to 9C-10 g. 

vc o a 2* Cairo - .......... 
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BRIEF DCS CM IPT ION 

The objectlvet for this Inetruaent (MSI were to 
at te mine (1) the alia* radiation capacity* and teaperature of 
the nucleus* (21 the nature* density* distribution* and 
teaperature of the dutt* and (3) the nature* relative content* 
and teaperature of the parent aoleculee of Coaet Holley* The 
Inetruaent had a Cassegrain telescope with a focal length of 
300 aa* a diameter of MO aw* and a field of view of 1 deg* 
The rwdletlon flu* was separated Into three beaas* each of 
which passed through Its own filter located on a wheel spinning 
at up to 20 rpa. Two of the channels were devoted to the 
spectroscopic .'Ode In the wavelength Intervals *000 to 8000 and 
to 00 to 14 *0 0k na, The third channel was devoted te nucleus 
laaglng at 7000 ta 1**000 no. Three ng-Cd-Te pn otoc onouc tor s 
cooled to 10 deg * by liquid nitrogen were used as detecting 


1NVCSTIGATI VC PROGRAM 
LUNAR ANO PLANCTART 

1 NVCSTI GAT 1 ON 01 SCIPL INC < S » 
intcrplanctart physics 
intirplanctary oust 
OUST 


CNCS 

S0V1CT ACA0 OP SCI 


vCGA 2* CRUVCLICR 


INVCST IGAT ION NAME- UlDC- ANO NARROw-ANGLC CAMCRAS 


NSS0C 20- SA-12AA-01 1 NVCSTIGAT 1 VC PROGRAM 

LUNAR ANO PLANCTARV 

I NVCST IGAT I ON OISCMLINCIS) 

intcrplanctarv physics 

ASTRONOMY 


PCRSONNCL 

PI • p. CRUVCLICR 

oi - *.• sZAto 

01 - G. AVANCSOV 


CNCS 

HUNGARIAN ACAD OP SCI 
S0V1CT ACA0 OP SCI 


BR1CP 0CSCRIPTI0N 

The television syste* tTvS) consisted of a wloe-engle 
caaera (VAC)* a narrow-angle caaera (NAC)* and an electronics 
blocs. The vAC was to be used for large-stale co«a laaglng and 
as a guide for the NAC. The basic tas* of the NAC was laaglng 
the nucleus and the surrounding area of Coaet Halleyl that of 
the MAC was directing the pointing olatferw and Its Instruaents 
to the object of esaalnetlon. Both coaeros used CCDs with 51* 
* 374 pliels each at detecting devices In the focal plane* The 
ceablned data rate for the two caaeras was *A sops* which was 
net sufficient to transalt the full contents of the CCOs* Only 
a "window* one-tenth of the area of the CC0* around the center 
of brightness* was transacted* The exposure tine hao to be 
Sept short to Seep 1a«ge blur to a wlnlwua* out It could not be 
less than 0*01 s If good sensitivity was to be achieved* The 
narrow-angle caaera could resolve nucleus surface structures 
down to 200 a froa a distance of 10*000 Sa. A set of filters 
1300 to 1030 nw ) with a relatively wide <60 n») oassbend was 
used In the NAC. The VAC filter covered the range 430 to 740 
ne* The NAC had a focal length of 1200 aa* an f-nuaper of f/4* 
and a 9 • 3- deg field of view! for the VAC these paraaeters were 
100 aa* f/2* end * deg* respect Ivel y • In addition to the 
purely scientific objectives of laaglng the nucleus* the 
caaeras also had the tasS of providing the Inforaatlon needed 
to deteralne the spacecraft's trajectory relative to the 
nucleus* 
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BRICP DESCRIPTION 

The prlaary objectives of this Investigation <A pv-v* or 
Cplneche* or Langaulr Probes and High Prequency wave Analyser) 
were (1) to Measure the density of the solar wind Just before 
It Is Influenced by coaetary constituents* thereby establishing 
a reference far under standing the subsequent solar wlnd-coaet 
Interaction* <2) to observe the aass loadlnq of the solar wind 
by coaetary Ions either directly or through the associated wave 
Instabilities* < 3) to obtain plas«a density and teaperature 
profiles* as well as wave frequency spectra during the coaetary 
transit* (*) to search for the signatures of col l Is lon-f ree 
shocks and contac*. surfaces* and 1 9) to Monitor the electric 
potential of the spacecraft during the flyby of the nucleus* 
The eaperlaental equlpaent consisted of an electronics bo* 
(1*00 g) and two booes Mounted on the outer solar panels* which 
carry the sensors (2 r BOO g). Power consuaptlon was 2 V ano 
the aeslau* data transalsslon rate was 0.*A kbs. Electric 
fields were Measured In the frequency range 0 to 300 fcHyj the 
law frequency fluctuations were transacted after direct 
saapllng of the wavefora! a no the uooer part of the scectrua* 
froa B hi to 300 knt* was analysed with a set of 14 adjacent 
and logarlthalcall y spaced Miters* The dynaelc range of the 
electric field aeasureaents was about 70 dB* The plasaa 
density and teaperature were Measured with two Langmuir probes* 
The polarisation voltage of one probe was kept at a flied value 
of 3 V and the low frequency fluctuations of the electron 
current were analysed In the frequency range 0 to * hi by 
direct saapllng of the wavefora* The potential of the second 
probe was swept by a sinusoidal voltage with a period of 32 s 
superlaposed an a dc voltage t the duration of the sweep* Its 
aaplltude and Its average level could be Modified by 
telecoawand* The range of the density aeasureaents was 
typically 10 to 1C* per cc for a noalnal electron aeon kinetic 
energy of 1 eV* It was foreseen* however* that the effect of 
plasaa ealsslon froa the spacecraft surface by lapact of gas 
and dust would have to be carefully evaluated when Interpreting 
the plasaa aeasureaents • 


....... vr&A 2* GRINGAUZ - — — - 

INVCST IGATION N AMC- ION MASS SPCCTROMfTCR / ELECTRON 
AVALYZCR 


NSS0C ID- A* 
PCRSONNCL 

-12BA-07 

INVESTIGATIVE PROGRAM 
LUNAR ANO PLANETAR* 

INVESTIGATION DISCIPLINED 
PARTICLES ANO FIELDS 
1NTC APLANE TARY PhYSICS 
m*GNETOSPhCR IC PHYSICS 


PI 


K * I • 

GRINGAUZ 

S0V1C T SCAD OR 

SCI 

01 


L.I. 

nCNSHCHMOVA 

SOVIET ACAO OF 

SCI 

01 


I *N . 

KLIMCNKO 

SOVIET ACAD OF 

SCI 

01 


A.P • 

RCMIZOV 

SOVIET ACAO OF 

SCI 

91 


G.A. 

SKURIOIN 

S0V1CT ACAD Ok 

SCI 

01 


M.l . 

VERIGIN 

SOVIET ACAU OF 

SCI 

01 


G.A. 

VLA01MJR0VA 

SOVIET ACAO OF 

SCI 

01 


6.1. 

VOLKOV 

SOVIET ACAO OF 

SCI 

01 


I. 

APATHY 

tt.'NGAR IAN ACAD 

or SCI 

01 


T.I* 

GOMpOSI 

HUNGARIAN ACAC 

or sci 

01 


A. J. 

SOM OG y I 

CENT RES INST* 

physics 

01 


L. 

SZAR0 

HUNGARIAN ACAD 

C SCI 

01 


1* 

SZEMCPEY 

HUNGARIAN ACAO 

or sci 

01 


S. 

SZtNORC 

HUNGARIAN AC 

0* SCI 

01 


c. 

KCPPlCA 

HP I-AER0N0MY 


01 


A.K . 

RICiTER 

mpi-acronomy 



BRICP DESCRIPTION 

This Inetruaent (Plaxaag) was designed to answer four 
«a1n questions: 111 ho. do the solar nine paraaeters change as 
the co*et Is approached? (2) Does a near-eoretary shock eslst 
In the solar wind* and* If so* where Is It and how do the 
plasaa paraaeters change across It? (3) Where Is the "contact 
surface" (the coaetary Ionosphere boundary) and what are the 
nuaber density and cheelcel coaposltlon of the Ions In the 
coaetary Ionosphere? (*) what Is the chealcal coaposltlon of 
the Ions produced by photolonltat Inn of coaetary neutral 
particles outside the contact dlscont Inult y and even outside 
the bow shack one picked up by the solar wind? The tnstruaent 
was coaoosed of five detectors* <1> An Ion soectroaeter 
consisting of a heal spher lea l elect rost at 1c energy anplyter 
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Energy rtioUHon ait St* The f t»lo of vita -it aosraalostel y 
• eon* alt* a half-angle of 25 deg* and the flu* range of the 
doloct or nii froo to 5E9/(sq co-si* 121 * dollar Ion 
•poc tr ooo tor nii oriented along the spacecr aft-cooet relative 
velocity vector ond covered the energy rango froo 15 oV to 3*5 
tin at 120 levels* Energy resolution was RS* The ftoltf of 
vto« oat appro* loot e l y a cono ottn « half-angle of 4 dog* t 
the thoroal velocities of t*o cooetary tom were considerably 
lower than tho oncountor velocity* a coectruo In tho rango 
1 to 100 w could Pc obtained. Mata rotolutton oat a*, the Ion 
density oeasureoents covorod tho range ICO to lES/cc* In thta 
dotoctor the sensitivity could bo decreased or • factor af 
1000* and thta was done for on# full soectruo (1 s> eve ry a a* 
(2) an electron dotoctor «1th a cylindrical oloctroatat 1c 
analyser was oriented tilth lit aperture neraal to the 
soececref t-swn lino and oeasured electron* In the energy range 
5 to 5000 eV tilth energy resolution of 55* The angular 
aperture was approa loate ly • and *5 ceg* TMa was used both 
for the aeoaureaent of tolar wind electron* ahead af and behind 
the near-coaetery shock and for the oeeaureaent of energetic 
electron* Intide the cooetary lonotohere* To ueteralne the 
degree of degradation pf the channeltron, a oeperate wnalyter 
(with a frit in* Isotope particle source* ualng the aaae 
channeltron «a* operated for a abort tla* once aer day* To 
provide a larger dynpolc range of oeasureoerts « an additional 
reglae of aeaaureaentc with oentltlvlty reduced by a factor af 
100 uaa Introduced for 0*5 a duration every a a* for the 
oeaaureoenta of energlea up to 30 eV* (SI 4n Integral olane 
•ultlgrld retarding potential analyter (RPA» uaa directed 
toward the aun. a abort honeycoob In front of the aperture 
protected It agalnct looactlng duct oartlclea* and the field of 
view wo* ♦ and -as deg* (5) a *l*lior rpa looked along the 
relative velocity vector* with a field of view of • and -0 deg* 
Thl* rpa had no honeycoob* but the grid* were replaced by 
relatively thick dlaphragoc with holec* This detector could be 
operated in four oodea: (a) total Ion fly* waa counted* 
Including cooetary Iona* local envlronoent* and background! lb) 
the aaoe* but with Ion* of the local olaaoa environment 
retarded! id background only! and id) the negative oucpressor 
grid cotentlal waa replaced by positive *0 v* oo that the 
callector current waa due aalnly to secondary electrans froo 
the collector produced by co«etary neutral* and duct oartlclea* 
Oetect or s (1) through (3) yielded one apectruo per second* 
while the RPAs yielded eight current weaaureoenta per second* 
Thl* was true for the encounter mode 13 hi. Seglnnlng a* h 
before the encounter node* the oeaaureoenta were slower and 
aenolt Ivlt lea greater by a factor of ISO* In the third oode* 
used during cruise* only the electron analyser and the Ian 
sensors pointed toward the sun were ooerated* and two spectra 
were Measured by each spectrooeter during 10 a every 20 oln. 


BRIEF DESCRIPTION 

Thl* Inatruoent tSP-2* detected lopacting dual part Idea 
In the oese range C-12 to E-IB g by observing the plaaoa cloud* 
produced by the lopecta* 
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This eaperloent ITkSI was Intended for til spectral and 
palar 1 cat Ion studies of the dust* 121 spectral napping of the 
cooa* and 131 deterolnat Ian af the outflow rate* of various 
gases from Conet nalley and their content* (he Inatruoent had 
a Cassegrain telescope with a facal length of 500 oo and an 
objective dlaoeter of 1*0 no* The light flu* passed through 
three 1-deg slits located In the facal plane to three 
Independent spectroscopic channels In the UV* visible* and 
Infrared* The UV channel covered the range 120 to 350 no* with 
spectral resolution af 0*5 no* spatial resolution of 3 ■ 4 
arc-oln* and sensitivity of 3 raylelgh*. The visible channel 
covered 350 to 900 no* with spectral resolution of I no* 
spatial resolution of 3 * 4 arc-oln* and sensitivity of 10 
reylelghs* The infrared channel covered 900 to 2000 no. with 
spectral resolution af 10 to 12 no* spatial resolution of 4 a 
40 arc-oln* and aenaltlvlty of 3CS raylelgh*. The UV and 
visible channels used olcro-channelt rent for detectors* while 
the Infrared channel used a geroanlyo photodiode. 
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Initruoent • RISChA (Oagnetlc r 1eld* In 
ary Space during Cooet Halley's approachl* waa 
o oeasure the constant cooponent of the oagnetlc 
Its low f r eouency fluctuation* In the cooetary and 
Interaction cone and In Interp lanetary space* The 
consloted of two fluigate sensor units oaunted 1*! o 
5-o booo. One unit was oriented along the spacecraft 
h waa perpendicular to the solar panels and pointing 


DESCRIPTION 
This Invectlgatl 
j * oeasured the e 
al gases In t he c 
ipevtreoeters* T 
heir lonliwt Ion 
r of lonliatlon 
covered the «es 
■loately at* T 
wed by a tloe-of- 
range 1 to *0 


on, know •» NGE (neutral gas eaperloentl 
leoente. ano Isotopic cooposltlon* of the 
•mo* The Instrument was comrlsed of two 
hese were known •* CIS and FIS* according 
sources* The Eli had an electron lopact 
* followed by an electrostatic analyter* 
s range 1 to 2B u* with resolution of 
he FIS had a field lonliatlon source* 
flight velocity analyter* one covered the 
u* It* resolution was a function of the 


VEGA 2* ha/ETS- 


INVES* IGATION NAME- OUST PARTICLE PLASH* COUNTER 


NSSDC ID- BO-12SA-13 


INVESTIGATIVE PR0GRAH 
lunar ano planetary 

INVESTIGATION D1SCIPL1NEISI 
INTCMPlANCTARY OUST 

DUST 
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VIG* 2* SIHPSON- 


INVESTIGATION NAHE- 0JST COUNTER AND NASS ANAlY/CR 


NSSOC ID- BO-12RA-12 


personnel 

PI - J* A * 
01 - A* 

01 - R.2. 
01 • L *V • 
01 • H* 


SIHPSON 
TuZZOLlNO 
SAGDEEV 
SSANF OHAL I t I 
PERRINS 


INVESTIGATIVE PR 06* AH 
CODE EC/CO-OP* SCIENCE 

INVESTIGATION 01 SC IPL INC « S » 
interplanetary dust 

DUST 


U OF CHICAGO 
U OF CHICAGO 
IK I 
Ik! 

U OF CHICAGO 


BRIEF DESCRIPTION 

Thl* Inatruoent* DUCHA (Dust Counter and Hass Analyter!* 
was designed to Measure the fluies of lapacting dust particles 
with oasaes above the four threshold values of 1.3E-13* 9E-13* 
9E-12* and 9E-11 g. The dust detector consisted of 75 so co of 
a 2R-o1crooeter polarised polyoer itlo, with conducting 
surfaces* This fllo* of poly vinyl Idene fluoride* had a 
peraonent electric dipole oooent per unit veluoe (■electret"! 
with the pol ar 1 tat Ion direction noroel to the fllo surface* 
Destruction of the polarisation along the path of the lopacting 
particle produced a fast current pulse which was detected by a 
charge-sensitive aoptlfler* The Magnitude of the signal was o 






known function of the ■••• end the velocity of the Impacting 
particle* Because all of the dual particles Impact with the 
flyby speed of 7B km/s* the electronically set thresholds 
corresponded to known sacs values* There was a second slallar 
detector* called the veto detector* which was protected froa 
direct dust lapacts and responded only to acoustic noises 
generated by activities of the spacecraft* This veto detector 
had two outout channels* set at a low and a nigh threshold 
value* The ten counting rates of the Instruaent also Included 
four single counting rate channels froa the four thresholds of 
the dust detector* and the saae four channels In 
anti-coincidence with either the low or the high level of the 
veto detector* The Instruaent was self-calibrating either 
periodically or upon coaaand* and operated noraelly even when a 
portion of the detector was destroyed by large dust particles* 
It was calibrated at the Heidelberg dust accelerator up to 
velocities of 12 ka/s* The counting rates for dust particles 
required no correction up to IE* partlclel/s* and only a saall 
correction for SCI particles/s* The Instruaent was to be 
oowered throughout the alsslon* so that after Venus encounter 
It was to search for Interplanetary dust particles during the 
cruise sode* The detector was described by J. A* Slapson and 
A* J* Tuxxollno In Nuclear Instruaents and Methods* In press* 
11BS. A description of the entire Instruaent Is to be 
published In Nuclear Instruaents and Methods* 1965 or 1966* 


difference between two probes placed on the 5-a booa Isolated 
froa the spacecraft* The plasaa flow fluctuations were 
aeasured with a Faraday cup at the boor's tip* 


SPACECRAFT COMMON NAME- VENERA 15 
ALTERNATE NAMES- 1*10* 

NSSOC 10- 63-053A 

LAUNCH DATE- 06/02/63 WEIGHT- KG 

LAUNCH SITE- T YUR AT AM (BAIKONU* C0SM00R0ME)* U.S.S.R. 
LAUNCH VEHICLE- UNKNOWN 

SPONSORING COUNTRY/ AGENCY 

U*S*S*R* SAS 


ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 
ORBIT PER 100- 0AYS 

PERI APS I S- AU RAO 


VEGA 2* S0M0GYI- 


PERSONNEL 
PM - 
PS - 


UNKNOWN 

UNKNOWN 


EPOCH DATE- 

INCLINATION- 

APQAPSIS- 


IKI 
IK I 


DEG 

AU RAO 


H 
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INVESTIGATION NAME- ENERGETIC PAR.ICLES EXPERIMENT 

NSSOC 10- 89-128A-08 INVESTIGATIVE PROGRAM 

LUNAR and planetary 

INVESTIGATION DISCIPLINC(S) 
PARTICLES AN0 FIELOS 
INTERPLANETARY PHYSICS 
MAGNETOSPhERIC PHYSICS 

PERSONNEL 

PI - A.J* SOMOGVI CENT RES INST* PHYSICS 

BRIEF DESCRIPTION 

The objective of this Investigation (TUNDE) was to study 
the solar wind Interaction with the ataosphere and Ionosphere 
of the Coaet Halley* The Instruaent consisted of two 
sealconductor detectors plus an ant 1-co In c Idence scintillator 
to filter out particles froa lateral directions* The device 
aeasured accelerated coaetary Ions In the energy range 20 keV 
to 20 MeV* and electrons fro* 175 keV to several Mev* The 
field of view was 30 deg* and the detector was oriented In the 
ecliptic plane* 

....... vega 2* VAISBERG———™ 

INVESTIGATION NAME- OUST IMPACT COUNTER 


BRIEF DESCRIPTION 

Venera 15 was part of a two spacecraft alslon (along with 
Venera 16) designed to study the properties of Venus* Details 
of the spacecraft and Its Instruaentatlon were not known. but 
It was believed to be a Venus Orblter carrying a Venus surface 
radar aapoer* Information Indicated that there was not a 
lander probe as part of this Mission* 

• ••••••••••••••••••••••A**** VENERA 


SPACECRAFT COMMON NAME- VENERA 16 
ALTERNATE NAMES- 1*107 

NSSOC 10- 83-05*A 

LAUNCH OATE- 06/07/83 WEIGHT- KG 

LAUNCH SITE- TYURATAM (BAIKONUR COSMODROME). U.S.S.R. 
LAUNCH VEHICLE- UNKNOWN 

SPONSORING COUNTRY/AGiNCY 

U.S.S.R. SAS 

ORBIT PARAMETERS 

ORBIT TYPE- HELIOCENTRIC 
ORBIT PERIOD- OATS 

PERI APSIS- Au RAO 


EPOCH DATE- 

INCLINATION- DES 

APOAPSIS- AU RAO 


I 

I 

■ 

I 


< 
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NSSOC 10- 8*-128A-05 INVESTIGATIVE PROGRAM 

LUNAR AND PLANETARY 

INVESTIGATION DI SC I PL I NE ( S ) 
interplanetary OUST 
OUST 


PERSONNEL 

PI - 0.L* VAISBERG UI 

BRIEF DESCRIPTION 

This Instrument <SP-1> consisted of three p 1exo-el ement 
detectors mounted on a special metallic plate to measure the 
amplitude of the wave generated by dust particles heavier than 
IE-10 g Impacting on the plate* The amplitude was proport lonal 
to the mass of the dust particle* From the arrival time of the 
pulse at the three detectors, the coordinates of the Impact 
point could be determined* The dead time of the Instrument 
depended on the acoustic decay of the signal In the 

pleio-eleoents and could tjrn out to be significant* The 
counter was oriented In the direction of the relative velocity 
vector • 

....... vEGA 2. V0JTA— — — — — — — — — ............ ........... 

INVESTIGATION NAME- WAVE ANALYZERS 


PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 


IK I 
IK I 


BRIEF DESCRIPTION 

Venera 16 was part of a two spacecraft mission (along 
with Venera 15) designed to study the properties of Venus* 
Details of the spacecraft and Its Instrumentation were not 
known, but It was oelleved to be a Venus Orblter carrying a 
Venus surface mapper* Information Instated that there was not 
a lander probe as part of this mission* 


IKING 1 LANDE 


SPACECRAFT COMMON NAME- VIKING 1 LA NOE R 

alternate names- viking-b lander 

NSSOC 10- 75-075C 

LAUNCH DATE- 08/20/75 WEIGHT- 605* KG 

LAUNCH SITE- KENNED Y SPACE CENTER. UNITEO STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 


NSSOC ID- 8*- 128A-1 0 INVESTIGATIVE PROGRAM 

LUNAR AND planetary 

INVESTIGATION 0 1 SC 1PL INE I S ) 
INTERPLANETARY P'fSICS 
SPACE PLASMAS 


PERSONNEL 


PI 

• J • 

VOJTA 

CZECH ACAD OF 

SCI 


01 

- Z. 

KRAVCZ YK 

POLISH ACAD OF 

SCI 


01 

- s. 

KLIMOV 

SOVIET ACAD OF 

SCI 


BRIEF 

DESCRIPTION 





This 

eaperlment (APV-N) 

was designed to study 

(1) 

the 


of anomalously high 

lonlxatlon of cometary 

gas . 

(2) 


the shock-front structure, and (3) the phenomena In the region 
of the contact surface (lonooause)* The analyxer had a 
frequency range of 0*1 to 1000 hi* and was designed to monitor 
waves esclted In the cometary environment* In particular the 
lower h yo rid waves (10 hi) and Ion cyclotron waves (1 hi)* a 
twin-probe technique was used to measure the potential 


INITIAL ORBIT PARAMETERS 


ORBIT TYPE 

- MARS LANDER 


PERSONNEL 

MG - G.K. 

STR0BEL 

NASA HEADQUARTERS 

SC - J • m * 

BOYCE 

NASA HEADQUARTERS 

PM - J.S. 

MARTINI NLA) 

nasa-jpl 

PS - G.A. 

SOFFENCNL A) 

NASA-LARC 


BRIEF DESCRIPTION 

This spacecraft was the landing vehicle for the two-part 
Viking spacecraft mission* It soft-landed on July 20. 1976. In 
the Chryse region of Mars at 22*27 deg N latitude and *7.9* deg 
W longitude* The lander carried Instruments to study the 
biology. chemical composition (organic and Inorganic), 
meteorology* seismology* magnetic properties* surface 
appearance* and physical properties of the M art1an surface and 
atmosphere* The lander had a 70-w power capacity and a 
scientific payload of appro* Imate ly 91 kg (200 lb)* Some of 
the data collected were returned by direct radio link to -arth* 
but most of the data were returned by relay through one of the 
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SPACECRAFT COMMON NAME- VOYAGER 1 

alternate names- mariner JURITCR/SATURN a. outer planets a 
MARINER 77A* MJS 77A 
10321 

NSSOC ID- 77-0 04 A 

LAUNCH OATC- ON/OS/77 WEIGHT- 70 f KS 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSSA 



PERSONNEL 



PI 

- R.E. 

AR VI OSON 

WASHINGTON U 

TM 

- T. A. 

MU TCH( DECEASED > 

NASA MEAOQUARTERS 

TM 

- C. 

SAGAN 

CORNELL U 

TM 

- A. B. 

BINDER 

U OF KIEL 

TM 

- E.C. 

MORRIS 

US GEOLOGICAL SURVEY 

TM 

- F.O. 

HUCK 

NASA-LARC 

TM 

- E.C. 

levinthal 

NUCLEAR REGULATORY COM 

TM 

- S. 

LIEBES* JR. 

STANFORO U 

TM 

- J.B. 

POLLACK 

NASA-Af 


BRIEF DESCRIPTION 

The lender Waging experiment viewed the scene 
surrounding the lander* the surface stapler and other parts of 
the lander* the sun* Phoooa* and Oelaos to provide data for 
operational purposes and for geological and aeteorologlcal 
Invest Igat Ions* T«o scanning cameras* capable of resolving 
0.C* deg (high-resolution) or 0.12 deg f lov-resolutlon* color* 
and IR) were used on each lander. Caen laege acaulred covered 
a vertical field of 20 deg (high-resolution) or A0 deg 
( loa-resolut Ion* color* and IR ) and a horizontal field that was 
coaaandable froa 2*S deg to 392.3 deg In 2.3-deg Increaents. 
laages «er« acquired froa so dag aoove the noelnal horizon to 
A0 deg beloa* and vere coaaandable In 10-deg Increaents. The 
caaeras vere aounted 1.3 a above the noalnal landing plane and 
were capable of viewing two footpads and aost of tne area 
accessible to the surface stapler. The two caaeras were 
separated by 0.8 a* and stereoscopic pictures were obtained 
over aost of the scene. Black-and-white laages In either low 
or high resolution Included radiation wavelengths froa 0.9 to 
1.1 alcroaeters. The use of a single detector to laege an 
entire freae allowed a relative radiometric accuracy of plus or 
alnus 101. For wore Inforaatlon concerning the caaeras* see 
Muck et al«* Soace Science Instrument at 1 on* v. 1* o. 189-21** 
1973. 

....... VIKING 1 LAN0ER* MICHAEL* JR.- 

INVEST IGAT ION NAME- LANDER RADIO SCIENCE 

NSSOC 10- 73-075C-11 INVESTIGATIVE °P OGRAM 

C00E EL/C0-0P 

INVESTIGATION 01 SC IPL I NE( S) 
ASTRONOMY 
IONOSPHERES 
PLANETARY ATMOSPHERES 
PLANETOLOGY 

PERSONNEL 


TL 

- 

W.H. 

MICHAEL* JR. 

NASA-LARC 

TM 

- 

I. I. 

SHAPIRO 

MASS INST OF TECH 

TM 

• 

G.F. 

LINOAL 

NASA-JPl 

TH 

- 

J • G . 

DAVIES 

U OF MANCHESTER 

TM 

- 

O.L. 

CAIN 

NASA-JPL 

TM 

- 

M.0. 

GROSSI 

RAYTHEON C0RP 

TM 

- 

G.L. 

TYLER 

STANFORD U 

TM 

- 

J.P. 

brenkle 

NASA-JPL 

TM 

- 

R . H. 

T0LS0N 

NASA-LARC 

TM 

- 

C *T . 

STELZRIE0 

NASA-JPL 

TM 

- 

G. 

R0RN 

NASA-JPL 

TM 

- 

R. 

REASENBERG 

MASS INST OF TECH 


BRIEF DESCRIPTION 

This experiment used the lanoer s-band radio trensaltter 
to acquire Ooooler and range data for the lander* utilising the 
saae Deep Space Network facilities that were used by the 
orblters. The resulting data were used to deteralne the 
location of the lander on the planet's surface. They also 
orovlded acre precise Inforaatlon about the orbital* 
rotational* and processional notion of Mars than had previously 
been available. The t o principal differences between orblter 
and lander tracking data are (1) lander tracklnq periods were 
never longer than 2 h and were soaetines auch shorter because 
of theraal constraints on the duration of lander transmitter 
operation* and ( 2 ) landers had no x-band signals to provide the 
corrections to range data for the Interplanetary plasma 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- SATURN FLYBY 

PERSONNEL 


MG 

- R. 

MILLS 

NASA WEA0QUARTERS 

SC 

- M.A. 

BRUNK (DECEASED) 

NASA MEAOQUARTERS 

PM 

- R.P. 

LAESER 

NASA-JPL 

PS 

- E.C. 

STONE 

CALIF INST OF TECH 


BRIEF DESCRIPTION 

The overall objectives of voyager were to conduct 

exploratory Invest Igat Ions of the planetary systems of Jupiter 
and Saturn and of the Interplanetar y medium out to Saturn. 
Primary emphasis was placed on comparative studies of these two 
planetary systems by obtaining ( 1 ) measureaents of the 

environment* atmosphere* and body characteristics of the 
planets and the satellites of each olanet* (2) studies of the 
nature of the rings of Saturn* and (3) exploration of the 
Interp lanetary (or Interstellar ) aedlua at Increasing distances 
from the sun. These objectives were attained by using a 
variety of Instruments and methods Including Imaging* a 
coherent S- and x-band RF receiver* an Infrared Interf eroeeter 
and radiometer* uv spectrometer* fluxgate magnetometers* 
Faraday cups* a charged-particle analyzer* plasma detector* 
plasma-wave radio receiver* cosmic-ray telescopes* 
photopol ar Imet er * and a sweep-frequency radio receiver. 
Voyager 1 had Its closest encounter with Jupiter on March 3* 
1979* and with Saturn on November 12* 1980. 

....... VOYAGER 1* BRIDGE— ————————————— — 

INVESTIGATION NAME- PLASMA SPECTROMETERS 

NSSOC 10- 77-089A-0A INVESTIGATIVE PROGRAM 

C00E EL 

INVESTIGATION DISCIPLINE <S ) 
PARTICLES AND FIELDS 
SPACE PLASMAS 

PERSONNEL 


PI 


M.S. 

BRIOGE 

MASS INST OF TECH 

C I 


J.U. 

belcher 

MASS INST OF TECH 

Cl 


C.K • 

GOERTZ 

U OF IOUA 

Cl 


A . J • 

LAZARUS 

MASS INST OF TECH 

Cl 


s. 

0LBERT 

MASS INST OF TECH 

Cl 


V.M. 

VASVLIIMAS 

HP 1-A ERONOMY 

Cl 


L.F. 

BURLAGA 

NASA-GSFC 

Cl 


R.E. 

HARTLE 

NASA-GSFC 

Cl 


K.W. 

0GILVIE 

NASA-GSFC 

Cl 


G.L. 

SISC0E 

U o* calif* la 

Cl 


A • J . 

hunohausen 

NATL CTR FOR ATMOS RES 

Cl 


J.O. 

SULLIVAN 

MASS INST OF TECH 

Cl 


J.O . 

SCUD0ER 

NASA-GSFC 


BRIEF DESCRIPTION 

The plasma Investigation made use of two Faraday-cup 
detectors* one pointed along the earth-spacecraf t line and one 
at right angles to this line. The earth-pointing detector 
determined the macroscopic properties of the plasma Iona* 
obtaining accurate values of their velocity* density* and 
pressure. Three sequential energy scans were employed with 
(delta E)/E equal to 20* 7.2* and 1.8X* allowing a coverage 
froa subsonic to highly supersonic flow. The side-looking 
Faraday cup measured electrons In the energy range froa 3 eV to 
1 keV. 

....... VOYAGER 1* BR0A0F00T— ————————— 

INVESTIGATION NAME- ULTRAVIOLET SPECTROSCOPY 

NSSOC 10- 77-089 A-0* INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION 01 SC IPL INE (S ) 
planetary atmospheres 


1 t 




NSSOC 10- 77-076A-11 


INVESTIGATIVE PROGRAM 
COOE EL/CO-OP 

INVESTIGATION DISCIPLINED) 
INTERPLANETARY DUST 
PLANETARY ATMOSPHERES 


PI 


A.L* 

LANE 

NASA-JPL 

Cl 


K *0 . 

PANG 

NASA- JPL 

Cl 


J • E • 

HANSEN 

NASA-GISS 

Cl 


0* L • 

COFFEEN 

NASA-GISS 

C! 


L.U. 

ESPOSITO 

U OF COLORADO 

Cl 


M* 

SATO(NLA) 

NASA-GISS 

Cl 


R • A * 

NEST 

U OF COLORADO 

Cl 


c.y. 

HQR0 

U OF COLORADO 


BRIEF DESCRIPTION 

This eiperlaent consisted of an 8-1n a (20-ca) f/l*l 
telescope that sent radiation through a polarizer and a filter 
for one of eight bands In the 2200- to 7300-A spectral region* 
then on to a photoault Ip ler tube* By study of these emission 
Intensity data* Inforaatlon on surface testure and composition 
of Jupiter* Saturn* Uranus* and Neptune could be obtained* 
along elth Inforaatlon of size distribution and composition of 
Saturn's and Uranus' rings and Inforaatlon on ataospherlc 
scattering properties and density for all planets* Molecular 
scale heights for these planets could also be deter alned from 
these data* 


VOYAGER 2* NESS- 


INVEST IGAT ION NAME- TRIAMIAL F LUXGATE MAGNETOMETERS 

NSSOC 10- 77-076A-05 INVESTIGATIVE PROGRAM 

COOE EL/CO-OP 

INVESTIGATION DISCIPLINED) 
PLANETARY magnetic field 
PARTICLES ANO FIELOS 
INTERPLANETARY MAGNETIC FIELOS 


PERSONNEL 



PI - N.F. 

NESS 

NASA-GSFC 

Cl - R.P. 

LEPPING 

NASA-GSFC 

Cl - f.n. 

NEuBAuER 

U OF COLDGNE 

Cl - K*W* 

BEHANN0N 

NASA-GSFC 

Cl - L.F. 

BuRLAGA 

NASA-GSFC 

Cl - M.M. 

ACUNA 

NASA-GS*: 


BRIEF DESCRIPTION 

This esperlaent «as designed to 
magnetic fields of Jupiter* Saturn* uranus 
the solar-wind Interaction of the nag 
planets with the Interplanetary mpgnet 
solar-ulna boundary with the Interstella 
beyond* If crossed* The Invest Igat 1 on , 
two high-field and two low-field 
magnet oaeters* Oata accuracy of the Inte 
plus or rlnus 0*1 nT* and the range of 
0*01 nT to 2.E-3 T. 


Investigate (1> the 
* and Neotune and (2) 
inetosphcres of these 
1c field out to the 
r Magnetic field* and 
was carried out using 
trlaalal fluigate 
rplanetary fields was 
measurements was froa 


VOYAGER 2 * SCARF — ——— — — 

INVESTIGATION NAME- PLASMA WAVE C. 01-56 KHZ) 

NSSOC 10- 77-076A-13 INVESTIGATIVE PROGRAM 

COOE EL 

INVESTIGATION 01 SC I Pi I NE ( S) 
PLANETARY IONOSPHERES 
PARTICLES AND FIELDS 
MAGNET0 S°hERIC PHYSICS 


PERSONNEL 

PI - F.L. SCARF 
Cl - 0 • A * GURNETT 


TRW SYSTEMS GROUP 
U OF IONA 


BRIEF DESCRIPTION 

This Investigation prowl 

sheat h- 1 ndeoendent aeasureaents of t 
oroflles at Juolter and Saturn and v 
aeasureaents for Uranus and Neptune* 
Inforaatlon on local wave-part 1c l e Int 
carry out coaparatlve studies of 
aagnet osp her es of these olanets* The Inst' 
of a 16-channel step freauency receive 
wavefora receiver with associated electr 
range for this Instrunent was froa 1 
Instrument shared the 10 -a antennas develo 
radio astronomy Investigation* 


ded continuous* 

he electron density 
111 orovlde similar 
It also gave basic 
eractlons reaulred to 
the physics of the 
rumentetlon consisted 
r and a low-frequency 
onlcs* The frequency 
0 Hy to 56 kHz. This 
ped for the planetary 


... VOYAGER 2* SMITH— 

INVESTIGATION NAME- IMAGING 
NSSOC 10- 7 7- 0 76 A- 0 1 


INVESTIGATIVE PROGRAM 
CODE EL 

INVESTIGATION 0 1 SC I PL I NE ( S) 
METEOROLOGY 

planetary atmospheres 

PLANETOLOGY 


FSSiSW 


MERSONNEI 

TL - B*A* 

SMI t H 

U OF ARIZONA 

OT 


L *A * 

S00ERBL0M 

US r.FOLOGlC AL SURVEY 

TM 


G • A* 

BRIGGS 

NASA HCAOQUARIERS 

TM 


A.F. 

COOK 

SAO 

TM 


G.C. 

DANIELSON 

DALI r INST 0 r TECH 

TM 


M *C • 

0AV ICS 

RANG C0RP 

TM 


G*E • 

HUNT 

U COLLEGE L0N00N 

TM 


T. 

OMEN 

STATE U OF NEW YORK 

TM 


C. 

SAGAN 

CORNELL U 

TM 


V*E • 

SUOMI 

U OF WISCONSIN 

TM 


T*V • 

JOHNSON 

NASA-JPl 

TM 


H * 

MASURSKV 

US SEOIOGICAL SURVEY 


BRIEF DESCRIPTION 

The photographic esperlaent used a two-caaera systea* 
based on the Mariner 10 systea* This systea Included one 
narrow-angle* long-f ocal-lengt h caaera and one wlde-anglet 
short-f ocal-length caaera* The aaslaua resolution achievable 
depended greatly or the actual trajectory on this 
ault 1 -en counter mission* but was as high as 0*5 to 1*0 ka on 
the closest approaches to soae objects* At Jupiter and Saturn* 
the resolution that was achieved was better than 20 ka and 5 
ka* respectively* The objectives of the esperlaent were to 
photograph global aotlons and cloud distributions (on Jupiter* 
Saturn* Uranus* and Neptune)* gross dynaalcal properties* zonal 
rotations* orientation of spin ases* zonal shear* vertical 
shear* flow Instabilities* spots* and spectrua of scale of 
ataospherlc aotlons In tlae and space. Additional objectives 
Included the study of the aode of release of Internal energy 
f 1 us (search for convection cells and rolls)* study of growth* 
dissipation* aorpht k ogy* and vertical structure of cloud 
coapleies* gross optical properties* global and localized 
scattering function In the visible spectrua* polarlaetry* 
nature of chromophores (their structure and developaent) • and 
high resolution of the Great Red Spot* The objectives of the 
satellite encounters Included (1) gross characterlst Ics (size* 
shape* rotation* spin ails* cartography* Improved epheaerldes 
and masses); (2) geolngy (major physiographic provinces* Impact 
and volcanic features* lineaments* polar caps* erosion 
processes* and low- ana high-density satellite coaparatlve 
studies* detection of atmospheres* frosts* and Hob 
stratification of aerosols); and (3) surface properties 
( color laetry* scattering function* nature of brightness 
variation* and search for new satellites)* Studies of Saturn's 
rings were carried out and will be for Uranus' rings* 
Objectives Included (1) resolution of Individual ring 
components of clumps of material; (2) vertical and radial 
distribution of material at very high resolution; (3) 
scattering function* (A) coarse polarlaetry; (5) occultatlon - 
Optical depth; and (6) distinguishing different types of 
material In the rings* Other objectives were to search for new 
coaets* asteroids* and targets of opportunity* 
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BRIEF DESCRIPTION 

This Investigation studied the origin and acceleration 
process* life history* and dynamic contribution of Interstellar 
cosmic rays* the nucleosynthesis of elements In cosmic-ray 
sources* the behavior of cosmic rays In the Interplanetary 
medium* and the trapped planetary energetic particle 
environment. The 1 nst ruaentat Ion Included • High-Energy 
Telescope System (HETS) and a Low-Energy Telescope Systea 
(LETS)* The HETS covered an energy range between 6 ana 500 
MeV/nuc leon for nuclei ranging In atomic numbers from 1 through 
30* In addition* electrons In the energy range between 3 and 
100 MtV were measured by this telescope and an electron 
telescope* The LETS measured the energy and determined the 
Identity of nuclei for energies between .15 and 30 MeV/nucleon 
and atomic numbers from 1 to 30. The Instruments also measured 
the anisotropies of electrons and nuclei* In addition* 
electrons In the energy range between 3 and 100 MeV were 
measured by the electron telescope* 
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BRIEF DESCRIPTION 

The UV tDectroaeter designed to measure atmospheric 
properties* end to Measure radiation In the uavetength range 
froa 0.0S to 0.16 Micrometers (*00 to 1600 A). Tm© nodes of 
Inttruaent operation Here planned* alrglom and occultatlon. In 
the alrglOH aode the atmospheric radiation «as measured* This 
radiation Is predominant l y resonance-scat t ereo solar radiation* 
nhere the scattering Is by Molecular or atonic atmospheric 
constituents Such as hydrogen (1216 A) or hellua ISM A)* In 
the occultatlon node* sunlight mas reflected Into the 
spectroaeter* and the solar spectrum uas recorded* As the 
atmosphere moved betmeen the spacecraft and the sun* the 
absorption characteristics of the etmosohere mere obtained over 
the measured uavelength region. The absorption spectrua uas 
used to Identify the absoroer as uell as to measure Its 
abundance In the line of sight to the sun. In addition* the 
atmospheric thermal structure could be Inferred* 


VOYAGER 1* HANEL- 


INVESTIGATION NAH£ - INFRARED SPECTROSCOPE ANO RADIOMETRY 


77-08*A-03 


INVESTIGATIVE PROGRAM 
CODE EL 


INVESTIGATION 01 SC IPl I NEl S> 
PLANETARY ATMOSPHERES 


BR IE C DESCRIPTION 

This eiperlaent uas designed to study energetic particles 
In ooth planetary and Interplanetary environments* In the 
planetary aode* particle sensing occurred mlth sis different 
solid-state* totally depleted* sur f ace-oar rler type detectors* 
Both coincidence and singles count data Here available from tmo 
of the detectors* By looking out at a shallou angle froa 
behind the sun shield* measurements mere made In regions nhere 
particle fluaes mere so high as to saturate Ion-energy 
detectors* A current mode option has also available for high 
flua envlronaents* In the Interplanetary mode the eaperloent 
uas equipped mlth a particle telescope uhlch had solid-state 
detectors ranging froa 2-2*50 micrometers In thickness* The 
telescope consisted of tuo oultl-dE/da a E systems placed back 
to back In order to use a common all solid-state active 
anticoincidence shield* The telescope allomeo the 
Identification of protons* alpha particles* and heavier nuclei 
12 from 3 to 26) In the range from 0*95 to 30 MeV* The 
combined dynamic range of all the Instruments eatended from 
approa laately l*E-5 to greater than 1 • E 1 2 par 1 1 cles/ ( so 
ca-S-sr)* The energy range cov-red eatended from approa 1 aate ly 
10 keV to greater than 11 MeV for electrons and from 
aporoalmately 15 keV to greater than or equal to 150 MeV for 
protons and heavier Ions* A stepping motor rotated the array 
of detectors through eight discrete sectors In *5-deg 
Increments* thus alloulng a 360-deg scan. for a description of 
the experiment see Space Science Revleus* 1977* v* 21* po. 
329-35*. 
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BRIEF DESCRIPTION 

This Investigation uas carried out using a Mlchelson 
Interf erometer and a single-channel radiometer similar In 
design to the Mariner 9 IRIS* combined Into a single 
Instrument. The Invest Igat Ion studied both global and local 
energy balance* Atmosoherlc composition *as also Investigated* 
Including det ermlnat Ion of the H2/*e ratio* and the abundance 
of CH2 and Nh 3* Vertical temperature profiles mere obtained on 
the planets and satellites mlth atmospheres* Studies of the 
composition* thermal properties* and site of oartlcles In 
Saturn** rings mere conducted* The Inter ferometer had a 
spectral range of approximately 180 to 2500 1/cm (*-55 
micrometers) • uhlle the radiometer range covered the soectra 
from approx laately 5000 to 30000 1/cm (0.33-2 micrometers) • 
The nominal apoolxeo spectral resolution of the Interf eromet er 
uas *.3 1/cm, The Instruments shared a half-meter Cassegrain 
telescooe mlth a 0.25-deg field of vleu* The asslc Quantity 
measured mas the spectral radiance of emitted and reflected IR 
radiation and a large fraction of reflected visible energy. 
The 1 nter f erometer >as calibrated using deep space (assumed to 
be a black body at 0 deg K) and the Internal Instrument 
temperature as reference points* The radiometer mas calibrated 
mlth a diffuser plate of knoun radiometric properties* For a 
description of the Instrument see nanel* R* et a l. • 1977* 
Applied Optics* v* 19* p. 1391. 
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BRIEF DESCRIPTION 

This experiment mas designed to Investigate the magnetic 
fields of Jupiter and Saturn* the solar-ulnd Interaction H 1th 
the m.gnetospheres of these olanets* and the Interplanetary 
magnetic field out to the solar *1nd boundary ulth the 
Interstellar magnetic field and beyond* If crossed. The 
Invest Igat 1 on was carried out using tuo high-field and tuo 
lou-fleld trlaxlal fluxgate magnetometer s. Data accuracy of 
the Interplanetary fields Mas plus or minus 0.1 nT« and the 
range of measurements uas from 0.01 nT to 2*£-3 T. 
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PRIEP DESCRIPTION 

This In 

sheath- Independent 
profiles at Jupiter 
on local uave-par 
comparative studle 
magnetospheres* Th 
step-f reauency rec 
mlth associated e 
Instrument uas fr 
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vestlgatlon provided continuous* 

measurements of the electron-density 
and Saturn. It also gave basic Information 
tide Interaction required to carry out 
s of the physics of the Jupiter and Saturn 
e Instrumental Ion consisted of a 16-channel* 
elver and a lou-f requenc y waveform receiver* 
lectronlcs* The frequency range for this 
om 10 He to 56 kn j . This Instrument shared 
developed for the Investigation of planetary 
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BRIEF DESCRIPTION 

The photographic experiment J*ed a tao*ci*cra lyiteat 
Dated on the Mariner 10 system* This system Included one 
narrow-tngle * long-focal-length cetera and one wide-angle* 
short-focsl-length camera. The msxlmu* retoljtlon achievable 
depended on the actual trajectory on thft mult 1-encounter 
mission, put the resolution mi as high as 0*5 to 1.0 km on the 
closest approaches to soae objects, At Jupiter and Saturn, the 
resolution was better than 20 k« and 5 kai resaeet Ively* The 
objectives of the eiperlaent were to photograph global notions 
and cloud distributions on Jupiter and Saturn, gross dynamical 
properties* tonal rotation, orientation of spin ails* tonal 
shear* vertical shear* flow Instabilities* spots* and spectrum 
of scale of ataospherlc notions In tine and space* Additional 
objectives Included the study of the node of release of 
Internal energy flux (search for convection cells and rolls)* 
study of growth, dissipation* aorphology* and vertical 
structure of cloud completes* gross optical properties* global 
and localised scattering function In the visible spectrum* 
oolarlaetry* nature of chronophores Cthelr structure and 
development ) • and high resolution of the Great Red Spot* The 
objectives of the satellite encounters Included the following: 
(1) gross character) st 1c s (site* shape* rotation* spin ails* 
cartography, laproved ephemtr Ides* and «asses)« 12) geology 
major physiographic provinces* Impact and volcanic features* 
llneaaents* pclar caps* erosion processes* low- and 
hlgh-oenslty satellite comparative studies* detection of 
atmospheres* frosts* and limb stratification of aerosols)* and 
(3) surface properties ( co lor Imet ry * scattering function* 
nature of brightness variation* ana search for new satellites)* 
Studies of Saturn's rings Included (1) resolution of Individual 
ring components or clumps of material* (2> vertical and radial 
distribution cf material at very high resolution* (3) 
scattering function, (a) coarse polarlmetry* (5) occupation - 
optical depth, ono (b> dlst Ingulshlng different types of 
material In the rlnqs. Other objectives were to search for new 
comets* asteroids* and targets of opportunity* 
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BRIEF DESCRIPTION* 

The Radio Science Tea* used the telecomounlcat Ions system 
of the Voyager spacecraft to perform Its studies. The system 
was a coherent S- and x-band downlink and an S-band uplink* 
The science objectives of the radio science Invest Igat Ion were 
(1) to determine the physical properties of planetary and 
satellite Ionospheres and atmospheres by examining the 
propagation effects on a dual-frequency radio signal during 
Immersion and emersion of spacecraft occupation by the subject 
body* C 2 ) to determine planetary and satellite masses* gravity 
fields* and densities by precise tracking of a dual -f reauency 
radio signal from the spacecraft during the encounter period* 
and (3) to determine the amount and size distribution of 
material In Saturn*s rings and the ring dimensions by essoining 
the propagation effects on a dual- frequency radio signal that 
passed through each ring In succession* and through the gap 
between the C ring and Saturn*s surface* 
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BRIEF 

DESCRIPTION 
This experiment 

consist ed 

of s sweep-f reauency rtdlo 


receiver operating In both polarization states* between 20 kHz 
and *0*3 mhz. The signal was received by a pair of orthogonal 
10-m oonopole antennas* Study of the radio-emission signals 
from Jupiter and Saturn over this range of frequencies yielded 
data concerning the physics of magnetospher 1c plasma resonances 
and nonthermal radio emissions from these planetary regions* 
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BRIEF DESCRIPTION 

This Invest igat Ion studied the origin and acceleration 
arocess* life history* and dynamic contribution of Interstellar 
cosmic rays* the nucleosynthesis of elements In cosmic-ray 
sources* the behavior of cosmic rays In the Interplanetary 
medium* and the trapped planetary energet Ic-oart 1c le 
environment* The Inst rumentat Ion Included a High-Energy 

Telescope System (M£TS) and a Low-Energy Telescope System 
(LETS). The m£TS covered an energy range between b and 500 
■eV/nucleon for nuclei ranging In atomic njmbers fro* 1 through 
30* In addition, electrons In the energy range between 3 and 
100 MeV/nucleon were measured by this telescope and an electron 
telescooe. The LETS measured the energy and determined the 
Identity of nuelel for energies between 0.15 and 30 MeV/nucleon 
and atomic numbers fro* 1 to 30* The Instruments also measured 
the anisotropies of electrons and nuclei* In addition* 
electrons In the energy range between 3 and 100 MeV/nucleon 
were measured by an electron telescope* 
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ons of the planetary systems of Jupiter* 
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BRIEF DESCRIPTION 

The plate* Investigation aide use of two Faraday-cup 
detectors* one pointed along the earth-spacecraf t line ano one 
at right angles to this line* The earth-coin ting detector 
deterelned the aacroscoplc properties of the olasaa lonsa 
obtaining accurate values of their velocity* density* and 
pressure* Three seouentlal energy scans were employed with 
(delta E)/E equal to 29* 7*2* and 1*81* allowing a coverage 
froa subsonic to highly supersonic flow* The side-looking 
Faraday cup aeasured electrons In the energy range froa 5 eV to 
1 keW. 


BRIEF DESCRIPTION 

This Investigation was carried out using a Mlchelson 
Inter feroaeter and a single-channel radloaeter tlellar In 
design to the Mariner 9 IRIS* coablned Into a single 
Instruaent* The Investigation studied both global and local 
energy balance* Ataospherlc composition was also Investigated* 
Including det eraln at Ion of the H2 /He ratio* and the abundance 
of CH2 ano NM3. Vertical temperature profiles were obtained on 
the planets and satellites with atmospheres* Studies of the 
composition* theraal properties* and size of particles In 
Saturn's rings were conducted* The 1 nt er feroaeter had a 
spectral range of approi laately 180 to 2300 1/cm (*-35 
al croaet ers) • while the radiometer • «uge covered the spectra 
froa approximately 5000 to 30000 1/c* (0*33-2 alcroaeters)* 
The noalnel apodl/ed spectral resolution of the Interferometer 
mas **3 1 / c ■ • The Instruments shared a half-meter Cassegrain 
telescope with a 0*25-deg field of view. The basic Quantity 
aeasured was the spectral radiance of emitted and reflected IR 
radiation and a large fraction of reflected visible energy. 
The Interferometer was calibrated using deep space (assuaed to 
be a black body at 0 deg K) and the Internal Instrument 
temperature as reference points* The radiometer was calibrated 
with a diffuser plate of known radiometric properties* For a 
description of the Instrument see Hanel* R* et al*« 1977* 
Applied Optics* v* 19* p* 1391* 


VOYAGER 2* KRINIGIS- 


VOYAGER 2* BR0ADF00T- 


INVESTISATION NAME - LOW -ENERG f CHARGED PARTICLE ANALYZER AND 
TELESCOPE 


INVESTIGATION NAME- ULTRAVIOLET SPECTROSCOPY 


NSSOC 10- 77-C76A-0I 


INVESTIGATIVE PROGRAM 
CODE EL/CO-OP 


INVESTIGATION 01 SCIPL I NE ( S ) 
PLANETARY ATMOSPHERES 


NSSDC 10- 77-076A-07 


INVESTIGATIVE PROGRAM 
CODE EL/CO-OP 

INVESTIGATION 01 SC IPL INE ( S ) 
COSMIC RAYS 

MAGNETOSPHERIC PHYSICS 
PARTICLES ANO FJEL0S 


- A.L. BROAOFOOT 

- A* 0ALGARN0 

- J.C. MCCONNELL 

- R*M* GOODY 

- T.M. DONAHUE 

- M*B. MCELROY 

- M* J. S.BELT0N 

- O.F. STROBEL 

- H.y* M00S 

- J.C. blamont 

- J.L. BERTAUk 

- S*K* ATREYA 

- 6* R* SANOCL 

- 0.E • SHEMANSKY 


U OF SOUTHERN CALIF 
S AO 

YORK U 
HARVARD U 
U CF MICHIGAN 

HARVARD U 

KITT PEAR NATL 0BS 

US NAVAL RESEARCH LAE 

JOHNS HOPKINS U 

CNRS-SA 

CNRS-SA 

U OF MICHIGAN 

U OF southern calif 

U OF SOUTHERN calif 


BRIEF DESCRIPTION 

The UV spectrometer wav designed to measure atmospheric 
properties and measured radiation In the wavelength range 0.0* 
to 0*16 micrometer (*00 to 1600 A}* Two aodes of Instrument 
ooeratlon were Planned! alrglow and occultatlon* In the 
alrglow aode* the atmospheric radiation was measured* This 
radiation Is predominant ly resonance-scatt ered solar radiation* 
where the scattering is by the molecular or atomic atmospheric 
const Ituents* such as hydrogen (1216 A) or hellus (58* A)* In 
the occultatlon mode* sunlight was reflected Into the 
spectr oaeter* and the solar spectrum was recorded* As the 
atmosphere moved between the spacecraft and the sun* the 
absorption characterlst Ics of the atmosphere were obtained over 
the measured wavelength region* The absorption soectrum was 
used to Identify the absorber as well as to measure Its 
abundance In the line of sight to the sun* In addition* the 
atmosohere*s thermal structure could be Inferred. 


-- VOYAGER 2* MANEL- 


INVEST IGAT ION NAME- INFRARED SPECTROSCOPY AND RADIOMETRY 


PI 

- 

S *M • 

KRIMIGIS 

APPlIEO PHTSICS lab 

Cl 

- 

c.o. 

B0STR0M 

applied physics lab 

Cl 

- 

T.P. 

ARMSTRONG 

U OF KANSAS 

Cl 

- 

M*I • 

AXFORD 

VICTORIA U WELLINGTON 

Cl 

- 

G. 

GLCECKLER 

U OF MARYLAND 

Cl 

- 

L.J. 

lanzerotti 

BELL TELEPHONE L*B 

Cl 

- 

C.Y. 

FAN 

U OF ARIZONA 

Cl 

- 

E.P. 

KEATM 

APPLIED PHYSICS LAP 


NSSOC ID- 77-076A-03 


'NVESTIGATI VC PROGRAM 
CODE EL 


BRIEF DESCRIPTION 

This experiment was designed to study energetic parti 
In both planetary and Interplanetary envl ronment s* In 
planetary mode* particle sensing occurred with six dlffe 
solid-state* totally depleted* sur f ace-bar rler type detect 
Both coincidence and singles count data were available from 
of the detectors* By looking out at a shallow angle 

behind the sun shield* measurements were made In regions w 
particle fluxes were so high as to saturate low-en 
detectors* A current mode option was also available for 
flux envl ronments. In the Interp lanet ary mode the experl 
was equipped with a particle telescope which had solld-s 
detectors ranging from 2 - 2*50 micrometers In thickness, 
telescope consisted of two multl-dE/dx x E systems placed 
to back In order to use a common all solid-state ac 
anticoincidence shield. The telescope allowed 

Identlf Icatlon of protons* alpha particles* and heavier nu 
(Z from 3 to 26) In the range froa 0*05 to 30 MeV* 
combined dynamic range of all the Instruments extended 
approximately l.E-5 to greater than 1.E12 particles 
cm-s-sr)* The energy range cover v d extended from approx'ma 
10 keV to greater than 11 MeV for electrons and 

approx Imately 15 kev to greater than or eoual to 150 Mev 
protons and heavier Ions. A stepping motor rotated the a 
of detectors through eight discrete sectors In *5 
Increments* thus allowing a 360-oeg scan* For a descrlptlo 
the experiment see Spaee Science Reviews* 1977* v* 21* 
329-35*. 


VOYAGER 2* LAVE- 


INVESTIGATION 0 1 SC I PL I NE ( S ) 
PLANETARY ATMOSPHERES 


INVESTIGATION NAME- MULTIFILTER PHOTOPOL AR I METER • 
2200-7300 A 


NSSOC 10- 77-074A-02 I NVE ST I GA T I VE PROGRAM 

COOC CL 

INVESTIGATION 0 1 SC IPL I NE ( S > 
ATMOSPHERIC PHYSICS 
CClCSTIAL MECHANICS 
IONOSPHERES ANO RADIO PHYSICS 

PERSONNEL 


tl 


G*L* 

TYLER 

STANFORD U 

TM 


G*F* 

lindal 

NASA-JPL 

TM 


G* S* 

LEVY 

NASA-JPI 

TM 


T • A * 

CROFT 

SRI international 

TM 


V*R • 

eshleman 

STANF0R0 U 

TM 


J*0* 

ANDERSON 

NASA-JPL 

TM 


G.E. 

WOOD 

NASA-JPL 


BRIEF DESCRIPTION 

The Radio Science Tea* used the telecoaaunlcat Iona 

systeas of the Voyager apacecraft to perfora their studies* 
The ayatea * at a coherent S- and x-band dounllnk and S-band 
uplink • The science objectives of the radio sclance 

Investigation «ere ( 1 > to deteralne the physical properties of 
planetary and satellite Ionospheres and ataospheres by 

taaalnlng the propagation effects on a dual-f requency radio 
signal during laaerslon of spacecraft occultatlon by the 
subject body* (2) to deteralne planetary and satellite aassts* 
gravity fields and densities by precise tracking of a 
dual-f requency radio signal froa the spacecraft during the 
encounter period* and (3) to deteralne the aaount and site 
distributions of Material In the rings of Saturn and the ring 
dlaenslons by exaalnlng the propagation effects on a 

dual-frequency radio signal that passes through each ring In 
succession and through the gap betueen the C ring and the 
surface of Saturn* 

....... VOYAGER 2* MARMICK— ————————— 

INVEST IGATION NAME- PLANETARY RADIO ASTRONOMY 

NSSOC ID- 77-076A-10 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DI SC IPL I NE < SI 
MAGNETOSPHERIC PHYSICS 
SPACE PLASMAS 


PERSONNEL 


PI 

- 

J*N. 

UARUICK 

U OF COLORADO 

f f 

- 

U.E* 

BROUN* JR. 

NASA-JPL 



• * 

GULKIS 

NASA-JPL 



• 

HARVEY 

PARIS 03SER VA TOR Y 

w . 


V* 

LEBLANC 

PARIS OBSERVATORY 

Cl 


D • M* 

STAELIN 

MASS INST OF TECH 

Cl 


A. 

B0ISCH0T 

PARIS OBSERVATORY 

Cl 


T.D* 

CARR 

U OF FLORIDA 

Cl 


F.T. 

HAOOOCK 

U OF MICHIGAN 

Cl 


J*K* 

ALEXANDER* JR* 

N ASA-GSFC 

Cl 


R • J* 

PHILLIPS 

LUNAR ♦ PLANETARY INST 

Cl 


R.G* 

PElTZER 

martin-marietta aerosp 

Cl 


J*B. 

PEARCE 

RADIOPHYSICS* INC 

Cl 


A.C. 

RIDDLE 

U OF COLORADO 

Cl 


M.L. 

KAISER 

NASA-GSFC 

BRIEF 

DESCRIPTION 



This exoerlaent consisted of a tueeo-ir rauency radio 
receiver operating In both polarization states* between 20 kHz 
and *0*5 MHz* The signal uas received by a pair of orthogonal 
10-a aonopole antennas* The physics of aagnetospher 1c olasaa 
resonances and of nontheraal radio ealsslons froa these 
planetary regions uas studied by Investigation of the radio 
ealaslon signals froa Jupiter and Saturn over this range of 
frequencies* and slallar studies ulll oe done at Uranus and 
Neptune* 
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3. DESCRIPTIONS OF PLANNED SPACECRAFT AND EXPERIMENTS 


This section contains descriptions of scientific spacecraft (including both 
free-flying spacecraft and Shuttle-attached payloads) and experiments pertinent 
to this report that were approved or in the planning stage as of September 30, 
1984 or later, that had progressed beyond the experiment or investigation 
selection stage, and for which NSSDC has at least minimal documentation. The 
descriptions are sorted first by spacecraft common name. Within each spacecraft 
listing, experiments are ordered by the last name of the principal investigator, 
lead investigator, or team leader. If the common name, as used by NSSDC, is not 
known, the reader should refer to an alternate common name listed in the "Index 
of Active and Planned Spacecraft and Experiments" (Section 4) to obtain the 
cross reference to the NSSDC common name. In order to avoid excessive 
duplication, "series" missions which consist of several identical or similar 
payloads are indicated with an "X" after the series name, and are described in a 
generic manner in this section. Some additional information about the separate 
payloads in these "series" missions may be found in tables adjacent to these 
descriptions. 

Each spacecraft or experiment entry in this section is composed of two 
parts, a heading and a brief description. Each heading lists (1) specific 
parameters and characteristics of the spacecraft and experiments and (2) 
spacecraft and experiment personnel along with their affiliations. Definitions 
of some of the parameters found in these headings are given in Appendix C. 


3.1 Contents of Spacecraft Entries 

The heading for each spacecraft description in this section includes a set 
of planned initial orbit parameters: orbit type, orbit period, apoapsis, 

periapsis, and inclination for the spacecraft orbit. No orbit parameters are 
listed for lander, flyby, or probe missions. In addition, the heading contains 
the spacecraft or Shuttle-attached payload weight, launch date (as provided by 
the project office; actual date may change), launch site, vehicle, common and 
alternate names, NSSDC ID code, sponsoring country and agency, spacecraft 
personnel and personnel codes and affiliations. The personnel codes used are as 
follows: 


CO (general contact) 

MG (program manager) 

MM (mission manager) 

MO (mission operations manager) 

MS (mission scientist) 

PC (project coordinator) 

PD (project director) 

PE (project engineer) 

PM (project manager) 

PS (project scientist) 

SC (program scientist) 

TD (technical director) 

This terminology is standard for NASA missions; the equivalent functions for 

missions of other countries or agencies have been given the same position names. 


„«*** BLANK NOT ~ 
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The spacecraft brief description is immediately below each heading 


3.2 Contents of Experiment Entries 

Each experiment entry heading includes the experiment name, the NSSDC ID 
code, the investigative program, the investigation discipline, and the names, 
titles, and affiliation or locations of the investigators associated with the 
experiment. The experiment brief description is immediately below each 
experiment entry heading. 

The common titles for experiment investigators used in this report 
include the following: 

PI (principal investigator) 

LI (lead investigator) 

TL (team leader) 

Cl (co-investigator) 

01 (other investigator ) 

TM (team members) 


Other investigator titles such as deputy team leader (DT), experiment manager 
(EM), experiment scientist (ES), or general contact (CO) may also be used. 


Each experiment is assigned an investigative program category. For 
NASA-sponsored investigations these program categories include one of the 
following NASA Headquarters division codes: 


CODE EB 
CODE EC 
CODE EE 
CODE EL 
CODE EN 
CODE EZ 
CODE RS 


(Life Sciences) 
(Communications) 

(Earth 6 Science Applications) 
(Solar System Exploration) 
(Materials Processing) 
(Astrophysics) 

(Space Systems) 


The addition of "/CO-OP" to any code indicates a cooperative effort between 
NASA and another agency. 


3.3 Plrnned Spacecraft and Experiment Descriptions 

A spacecraft may be included in the planned section of this report if it 
is either an approved or a proposed mission (as of September 30, 1984 or 
later) , if the experiments or investigations have already been selected, and 
if NSSDC has at least minimal documentation. 




SPACECRAFT COMMON NAME- AFM-479 

ALTERNATE NAMES- AIM FORCE PROJECT-473* CIRRI! 1A 
STM M-479 


....... AFM-475* LEBLANC— —————— 

INVESTIGATION NAME- MORIION ULTRAVIOLET MROSRAM 


NSSOC 10- AFM-479-03 


NSSOC 10- AFM-S7S 

LAUNCH DATE- 
LAUNCH SITE- 
LAUNCH VEHICLE- SHUTTLE 

SMONSORINO COUNTRY /A GENCT 
UNI7E0 STATES 

MLANNEO ORBIT MARANETERS 
ORBIT TTME- GEOCENTRIC 
CRB IT MERIOO- MIN 

MERIAMSIB- 300. KM ALT 


WEIGHT- SOSO. KG 


DOO-USAF 


MI - M. 

01 - R.E. 


LEBLANC 

HUFFMAN 


INVESTIGATIVE MROGRAM 
SPACE TEST MROGRAM 

INVESTIGATION DISCIPLINE!*) 
TECHNOLOGY 
ATMOSMHERIC MHYS1CS 


USAF GEOPMfS LAB 
US AF 6E0MPYS LAB 


RSONNEL 

MM - J. JAN2EN 

MM - M. SEFCHCK 

MM • H. SHODISS 


INCLINATION- DEO 

AMOAMSIS- 300. KM ALT 


USAF SMACE DIVISION 
USAF SMACE DIVISION 
LOCKHEEO MALO ALTO 


BRIEF OESCRIMTION 

This Shut t It payload contalna ala eiperlaenta aogntad In 
an Eaparlaant Support Syotta CESS). Tha CSS cenalata af a 
paUat plus a coaaand panal. Tha ebjectlvea af AFM-479 art (1) 
to obtain data In several vavalangth rtglona to aupport tha 
oavalapaant af 000 ayataaa* C2) to validate tachnalaglaa far 
DOD applications* 43) to valldata tha uaa af aan ai an 
autonaaoua aaparlaantar In apace* and CO) to daaanatrata tha 
coat af factlvanaaa of parfaralng D00 aipar1aar.lt on rouiatla 
ayataaa* Maylaad apadallatt will conduct tha all aaparlaanto 
that hava boon aaalgnad ta thla flight. Tha aaparlaanto cavar 
tha Infrarad* ultravlolat* H-ray and gaaaa-ray portions af tha 
apactrua* at vail at partlclt aaaauraaanta. 


BRIEF OESCRIMTION 

Tha objactlvaa af thla Invaatlgat Ion art to daaanatrata 
tha capability to aaaaura tha apatlal and apactral 
charactar lot lea af tha aar th»a harlian aa abaarvad In tha 
vacuua ultravlolat vavalangth raglan. A aacondary objective la 
to analyta Shuttla contaalnatlen. Tha ataaapharlc radlanca 
ulll ba aaaaurad aa a function af tangant altltuda. Tha flight 
aanaar conalata af an Ebart-Faatla apactraaat or talaaaapa 
eaaeeb' *• vhlch la olvatad about an aali through an angular 
range af 20 dag. Tha aanaar cavara a vavalangth range af iiOO 
to 1000 A. 


AFM-479* 0* NEIL* 


INVEST IGATION NAME- CRYOGENIC INFRAREO RAOIANCE 
INSTRUMENTATION FOR SHUTTLE 


— AFM-479* CARRUTMERS-— —————— ——————— 


NSSOC 10- AFM-479- 01 


MERSONNEL 


INVESTIGATIVE MROGRAM 
SMACE TEST MROGRAM 

INVESTIGATION OISCIMLlNE CS) 
magnetosmhcric MHYSICS 

UPPER ATMOSPHERE RESEARCH 
ATMOSPHERIC MHYSICS 




MI 


R*R. 

O'NEIL 


INVESTIGATION NAME- FAR 

ULTRAVIOLET CAMERAS 

01 


M . 

AHMA0UIAN 

USA r seofmys lab 



01 


R . 

HUMMI 

USAF GEOPHYS LAB 

NSSOC ID- AFM-479-02 

INVESTIGATIVE MROGRAM 

01 


B • 

BARTSCHI 

UTAH STATE U 


SPACE TEST MROGRAM 

01 


R. 

HEGBLOM 

BOSTON COLLEGE 



Cl 


R . 

NA0ILE 

USAF GEOPHYS LAB 


INVESTIGATION DISCIPLINE'S) 

Cl 


D.A* 

BURT 

UTAH STATE U 


ATMOSPHERIC PHYSICS 
ASTRONOMY 


PERSONNEL 
MI - G.R. 
01 • R.W. 


CARRUTHCRS 

KREMLIN 


US NAVAL RESEARCH LAB 

us naval research lab 


BRIEF DESCRIPTION 

Tha prloary objactlvaa of thla Inveat Iget Ian are to 
parfora Ivagery and photovetry of naturally occurring and 
aan-aade aviation phanovana In naar-oarth apace In the 1090 to 
1400 A and 1230 to 2000 A vavalangth ranges. The pheneaena af 
ariaary Interact Include day and night alrglav* dlffuae aurora* 
and the Shuttle envlronaent. Other objactlvaa are to perfora 
obaervatlona of Interplanetary and Interatellar aedla* ataro* 
e stregalac tic objects. covets* and affacta af chealcel 
deposit lonl and to aake ataoaoharlc density aaaauraaents by 
stellar accultatlona. Thla survey Inatruaent conalata af tvo 
Iveglng caaaraa and a lav-llght-leval TV c avert* all ca-allgnad 
on a tva-aala global platfara. The Inatruaent la cantrallad 
fraa tha aft flight dock of the Shuttla by payload apaclallata. 

— — AFM-479* FENIMORE-— ————————————— 

INVESTIGATION NAME- UNIFORMLY REDUNOANT ARRAY 

NSSOC ID- AFM-479-03 INVESTIGATIVE MROGRAM 

SMACE TEST PROGRAM 

INVESTIGATION DISCIPLINES) 

R-RAY ASTRONOMY 
TECHNOLOGY 


BRIEF DESCRIPTION 

The objactlvaa af tha CIRRIS 1A esparlvent are to aaaaura 
the apactral* apatlal* and taaporal properties of the earth'a 
llab fraa 30 to 300 ka. The spectral range of Interest la fraa 
2.9 to 29 alcroaatera* The apatlal aeaeureaent objective la to 
deteralne variations vlthln the 30- to 300-ka tangent height 
range vlth a resolution af 1 to 2 ka. Of particular Interest 
are latitudinal* auroral* day/night* tervlnator* alrglav and 
geovagnetlc variations. Secondary objectives Include targets 
af opportunity* contaalnatlen aeaeureaent* technology 
verlf Icet Ion* and vpn-ln-spece evaluation. The prlaary 
Infrared aanaara vlthln this Inatruaent ore a hlgh-reaalut Ian 
Mlchelsen apatlal Intarfaroaatar and an eatreaely aenaltlve 
apatlal radlaaatar. These sensors share the covaan collecting 
optica af a single* high aff-aila rejection* cryegenl cally 
coaled talascapa* Tha Inatruaent Is vaunted on a tva-aala 
global* vhlch la Joyat Ick-control lad fraa tha aft flight daak 




INVESTIGATION NAME- GAMMA RAY A0VANCE0 DETECTOR 


NSSOC 10- APM-479-0* 


INVESTIGATIVE MROGRAM 
SPACE TEST PROGRAM 

INVESTIGATION DISC 1MLINE (S ) 
CAMMA-RAY ASTRONOMY 
TECHNOLOGY 


PI 

- E. 

FENIMORE 

LOS ALAMOS NAT LAB 

01 

- u. 

KU 

COLUMBIA U 

01 

- R.E* 

SPALDING 

SAN0IA LABORATORIES 

Cl 

- W. 

PRIEDH0RSKY 

LOS ALAMOS NAT LAB 

Cl 

- D. 

R0USSEL-DUMRE 

LOS ALAMOS NAT LAB 


RSOI 

1NEL 


PI 

- C. 

RESTER 

01 

- M. 

HASKINS 

01 

- M. 

MOFFETT 

Cl 

• 6. 

MIERCEY 


BRIEF DESCRIPTION 

Tha objactlvaa of this Investigation are Cl) ta 
devonstrate coded aperture laeging technology In a apace 
envlranaentl (2) ta conduct studies af aotraphyalcal sources af 
Interestl 43) to develop the capability ta fora laages vlthaut 
painting atabllliat Ion* but vlth pointing knovledgef and IS) ta 
develop tha capability to refine lasgea using photographical ly 
aaaaurad torsional fleaure along the Internal Inatruaent aala* 
Tha Inatruaent la a vide f leld-ef-vlev 49 dag)* 
pheten-ceunting* 2 ta 70 kaV laaglng device that aaploya a 
coded aperture leaping technique a.>d an laaglng gas 
aclnt 1 llatar* peal t Ian- aenalt Ive proportional counter as a 
detector • The Inatruaent Is pointed at sbjecta af Interest by 
using tha Shuttla. 


U OF FLORIDA 
U 0' 'L0RI0A 
U OF FLORIDA 
U OF FLORIDA 

BRIEF DESCRIPTION 

The objactlvaa of this Investigation are (1) ta teat the 
suitability af blsauth geraanata aa a gaaaa-ray detector 
scintillation aoterlal for uaa In apace appl Icat Iona I 42) ta 
tact the suitability af n-tjpe* high-purity geraanlua gaaaa-ray 
datactara far uaa In apace I 43) ta study the perforaance af an 
advanced gaaaa-ray spectroaeter consisting af an n-type 
geraanlua central eleaent vlth blsauth geraanate active 
ahleldingl 40 ta study the gaaaa-ray background due ta the 
Interaction af cosale rays and solar particles vlth the 
Shuttle! and 49) to aeesure the gaaaa-ray apactrua af tha sun 
and the galactic center. The spectroaeter consists af an 
n-type* high-purity geraanlua datactar aountad Inside an 
annular shield of blsauth geraanata aclnt 11 later. Tha datactar 
la operated In a liquid nltrsgen cryaetat. The Inatruaent la 
painted by using the Shuttle. 




II 


MATH 


lie- QUAORUPOLE ION NEUTRAL NASS SPECTROGRAPH 


INVESTIGATION NAME* ION AUX IL I AAV PKOPULSION STSTEN 


Ntsoc io- Investigative moiran 

SPACE TEST MOHAN 

INVESTIGATION DISCIPLINE! I) 

IONO SPHEPCS 

PERSONNEL 

PI - E. TRZCINSKI USAF SEOPHVS LAS 

01 • 0. HUNTON USAF SEOPHTS LAS 

SRIEP DESCRIPTION 

Tht prlaary abjective of this Invest Igat Ion la la support 
IN* C1RRIS SA eaperlaent by providing psalttva Ian and nautral 
contaminant species Idsntl f Icat Ians * concent rat Iona* and 
tdaporal verlabl l It les* Secondary objectives Inciudo (II tha 
acquisition af high spatial resolution Ian aaaouraaanta In tha 
hlgh-altl tuda aurarai region* in tha palar cusps* and In tha 
paiar aap raglona In ardar ta study tha natural dlsturbansss 
uhlah product lanaapharlc Irregular It laa and aaplltuda and 
phaaa aclnt Hlat tana I III a taat af plaaaa theory prapaoad ta 
explain Shuttle side by aeasureaents af Ian baaaa In the 10 ta 
ISO aV range l (91 tha asauloltlan af datatlad nautral/lan 
aaasureaants af thruatar burns ta daflna pluaa phenaaanalagy • 
and af uatar duapa and athar wanting events ta daflna tha 
pLaoaa/nautrai analranaant aodulatlanal (SI tha acaulaltlan af 
vahlala potential aessureaent s* aopadally at palar latitudes* 
ta aeaalne spacecraft charging effactal and (91 the acaulaltlan 
af ataaspharlc nautral caapssltlan data at high latltudaa* Tha 
sansar package contains an alactran lapact Ian source* an 
lan-faaualng grid systea* a aat of auadrupala rads* and an 
alactran aultlaler* Neaaureaente alll ba aada by painting tha 
Inatruapnt In the direction af tha orbital velocity* 

AFP-GGC— — •••< 


SPACECRAFT CONRON NAME- AFP-SSS 

ALTERNATE NAMES- AIR FORCE PROJECT-ASS* SPACE TEST aROARAN PSO-I 
PSO-lf STP PGO-1 
TEAL RIOT SATELLITE(TRSI 

NSSOC 10- AFP-SSS 

LAUNCH OATE- HEIGHT- 19*0* KG 

LAUNCH SITE- 

LAUNCH VEHICLE- SHUTTLE 

SPONSORINS COUNTRV/ASENCT 

UNITEO STATES 000-USAF 

PLANNED ORSIT PARAMETERS 
ORBIT TTPE- GEOCENTRIC 

ORSIT PERIOD- 99. G MIN INCLINATION- 72*9 DEG 

PERIAPSIS- 7S0.S KM ALT APOAPSIS- TOO. A KM ALT 


NSSDC 10- APP-GSS-02 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION 01 SCIPL INE (S I 
TECHNOLOGY 


PI - J*L* POHER NASA-LERC 
BRIEF DESCRIPTION 

Tha Ian auilllary propulsion systea will taat tua aarcury 
Ian thrusters* each producing s*9 aN af thruat* Those are 
configured an the apacacraft ta ba rearesentat Ive af tha 
thruster's use far statlenkeeplng and aanauvarlng* 
Irstruaentat Ion provides thruatar perferaance and aaaauras the 
affects af the thruster* an other apacacraft caapananta and 


AFP-SSS* QUELLE— ————— 

INVESTIGATION NAME- STELLAR HORIZON ATMOSPHERIC DISPERSION 
ERPERIHENT 

NSSOC 10- APP-GGP-0* INVESTIGATIVE PROORAM 

SPACE TEST PROGRAM 

INVESTIGATION 01 SC 1PL INC ( S I 
ATMOSPHERIC PHYSICS 
NAVIGATION 


PI - P* Out LL E UNKNOHN 

BRIEF DCSCRIPT ION 

The Stellar Harlcan Ataaspharlc Dlaparolan (SMADI 
eiper laent la designed to deaonatrate the tachnalagy far 
outanaaauo satellite navigation and provide data an air 
densities and teaperatures In the stratosphere* Its telescope 
la designed ta lock an ta bright stars about ta sink Into the 
outer llab af tha earth's ataaaphara and aeasure the 
ataoapherlcall y Induced stellar refraction* Using that 
Infaraatlan* tha software la designed ta atteapt ta deteralne 
the S/C position* A secondary objective Is to ecaulre upper 
stoesphere density profiles an a global basis* 

— — — AFP-SSS* STEAKS — —————— — — - 

INVESTIGATION NAME- TEAL RUBY 

NSSOC 10- AFP-GSS-Sl INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE (81 
EARTH RESOURCES SURVEY 


PERSONNEL 

PM - H* A* HISDOM USAF SPACE 0IV1S10N 

PS - 1* RZEPNICK AEROSPACE CORF 

BRIEF DESCRIPTION 

Air Farce Pregraa-GSG (APF-SSS) Is a 000 satellite which 
has essentially a rectangular paral leleploed shape and 
apprealaete dlaenslsns 2*a a 2** a 0*T a* The spacecraft Is 
three-aals stablllied ta aalntaln ana 2*9- ■ 2 *o-o surface 
vector pointing at the nadir* The spacecraft serves as a 
stable platfora reference for three eaperloent telescopes* The 
spacecraft teleoetry capability Is PCM and It uses onboard tape 
recorders with up te A hours storage* This spacecraft was 
naaed STP PBS-1 until Oeceaber INS 3 when It was renased AFP-SSS 
and Ita launch date becaae clasalfled* 

....... APP-SSS* BOHYER— ——————————————— 


PI - H* STEARS OARPA 

BRIEF DESCRIPTION 

This Investlsat Ian uses an !R telescope and detection 
systea which has a aul tlspectral aosalc focal plane te aeasure 
signal strength In a variety of spectral bands In the Infrared* 
It gathers earth background data and tests techniques far IR 
detection and data reduction* 




SPACECRAFT COMMON NAME- ASTMO-C 
ALTERNATE NAMES- 

NSSDC ID- ASTRO-C 


INVESTIGATION name- EXTREME ULTRAVIOLET PHOTOMETER 


nssoc id- AFp-aaa-09 investigative program 

SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE! SI 
ATMOSPHERIC PHYSICS 
EARTH RESOURCES SURVEY 
astronomy 


PERSONNEL 

PI - C*S* BOHYER 
01 - 0* FINLEY 

BRIEF DESCRIPTION 

The estreae-ultravlalet phetaaeter Invest Igat Ian consists 
af an laaglng grating-incidence telescope with several 
broadband fllttrs sensitive te estreae and far uv radiation* 
The telescape Is tenlth-leeklng* The orbital aetlan af the 
spacecraft provides a scanning function* resulting In a napping 
af the sky In the wavelength regions of Interest throughout the 


U OF CALIF* BERKELEY 
U OF CALIF* BERKELEY 


LAUNCH OATE- 00/00/ AT HEIGHT- S00* KG 

LAUNCH SITE- KAGOSHIMA SPACE CENTER* JAPAN 
LAUNCH VEHICLE- M-3S2-9 


SPONSORING COUNTRY/ AGENCY 
JAP AN 


ISAS 


PERSONNEL 

PM - F* MAKINO 

PS - S. MIYAMOTO 


ISAS 

OSAKA CITY U 


BRIEF DESCRIPTION 

This spacecraft houses the following three X-ray 
eotrenoay esperloents: (II a large area proportional counter 
array* (21 an all-sky Monitor* and (31 a gaana-ray burst 
detector* The S/C provides a three-ails stabilised platfora* 
The whole systea weigh* about *00 kg and Is scheduled ta be 
launched In 19G7* The prlaery Mission abjective Is the study 
of the tine variability af x-rays frea active galasles such as 
Seyfert galasles* GL l*c objects* and euasars* Accurate tlalng 
analysis af galactic x-ray sources Is also planned. 


122 


II 


IIATIi 


I 


C 


INVEST IQATION NAME- ION AUK III AST PROPULSION SYSTEM 


ON NANC- 

NSSOC 10- APP-G7I-0G I NVEST I SAT 1 VE PROGRAM 

SPACE TEST PROGRAM 

INVESTISATION DISCIPLINE'S) 

10N0 SPHERCS 

PERSONNEL 

PI • t • TR2CIN8KI USAP SCOPMYS LAI 

01 - 0. HUNT ON USAP OEOPHTS LAI 

•RIEP DESCRIPTION 

The prlaary objective af this Investigation la ta auppart 
the CIRRI! 1 A aiparlaant by providing positive Ian ana nautral 
centaalnant spades Idant 1 f leaf Tana * concent rat Iona# and 
teaqeral varlablllt Isa* Secondary objectives Inciuda (1 > tha 
acquisition af high spatial raaalytlan Ian aaaauraaantt In tha 
high-altitude auroral region* In tha palar cuapat and In tha 
patar tap ragtana In ardor ta study tha natural dlaturbanaaa 
uhlah produce lanaapharlc Irragular It lag and oaglltude and 
phaaa aalnt Hlatlana l (2) a taat af plaaaa thaary prapaaad ta 
aaplaln Shuttla glow by aaaauraaanta af Ian baaai In tha 10 ta 
111 aV rangaj IS) tha aaqulaltlan af datallad nautral/lan 
aaaauraaanta af thruatar burnt ta dating pluaa phgnoagnalagy , 
and af uatar duapa and athar wanting events ta dating tha 
alaaaa/nautral gnvlranagnt aedulatlanal (AS tha acaulaltlan af 
vahlala patantlal aaaauraaanta# aapaclally at palar latltudaa# 
ta aaaalna apacacraft charging affactal and (9) tha acaulaltlan 
af ataaapharlc nautral caapaaltlan data at high latltudaa* Tha 
•anaar packaga contain# an alactran lapact lan aaurca# an 
lan-facualng grid ayataa# a cat af quadrupala roda* and an 
alactran aultloler* Maaauraagnta ulll ba aada by painting tha 
Inatruaant In tha dlractlan af tha orbital velocity* 

MN##M#M###MM#######M# APP-III* ••••••••*•••••••••••••••• • 


8PACECRAPT COMMON NAME- APP-III 

ALTERNATE NAMES- AIR PORCE PROJECT -All, SPACE TEST »R0SRAH PIO-1 
PSO-lf STP PIO-1 
teal rust satellite itrs) 


NSSOC 10- APP-III 

LAUNCH OATE- UEISHT- 1991. KG 

LAUNCH SITE- 
LAUNCH VEHICLE- SHUTTLE 

SPONSORINO COUNTRY /AGENCY 
UNITEO STATES 

PLANNED ORIIT PARAMETERS 

OR! IT Type- seocentric 

ORIIT PERI00- 99*1 MIN 
PCRIAPSIS- 790.1 KM ALT 

PERSONNEL 

PM - V • A • WISDOM 
PS - I* R2EPNICK 

•RIEP DESCRIPTION 

Air Parca Pragraa-SII 
hat oaaantlally a roctangular paral leleplood ahapa and 
appraalaata dlaanalana 2*9 a 2*9 ■ 0*7 a* Tha apacacraft la 
thraa-aala atabllliad ta aalntaln ana 2*9- * 2*9-n aurfaca 
vactor pointing at tha nadir* Tha apacacraft carves aa a 
atabla platfara rafaranca for throe aiparlaant talcacooaa* Tho 
apacacraft talaaatry capability la PCM and It ucaa onboard tape 
racardara ulth up ta A haura ataraga* Thla apacacraft uaa 
naaad STP Pll-l until Dacaabar 1913 when It was renaaed APP-III 
and Ita launch data bacaaa claoalflad* 


OOD-USAP 


INCLINATION- 72*3 DEC 
APOAPSIS- 790*1 KM ALT 


USAP SPACE DIVISION 
AEROSPACE CORP 


(APP-SOA) la a OOO aatalllto which 


....... APP-III# IOM?CR— 

INVESTIGATION NAME- EXTREME ULTRAVIOLET PHOTOMETER 


NSSOC ID- APP-SiA-03 I NVEST I CAT 1 VC PR OCR AM 

SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE! S> 
ATMOSPHERIC PHYSICS 
EARTH RESOURCES SURVEY 
ASTRONOMY 


ISONNEL 

PI - C.S* IOWVER 
01 - 0* PINLET 


U OP CALIP# IERKELEV 
U OP CALIP# IERKELEY 


IRIEP DESCRIPTION 

Tha aatraaa-ultravlalat phataaatar Invest Igat Ion canalata 
of an lagging grsdng-lnddence tolaocopa with aavaral 
braadband flltara sensitive ta aatroaa and far UV radiation* 
Tha talaacopa la aanlth-laoklng* Tha orbital nation af the 
apacacraft provides a scanning function# resulting In a napping 
af tha aky In tha wavelength region# of Interest throughout tha 
nlaalon. 


NSSOC 10- APP-ISI- 12 investigative program 

SPACE TEST PROGRAM 

INVESTIGATION 01 SC IPL INC IS ) 
TECHNOLOGY 


PI - J.L. POWER NASA-LERC 
•RIEP DESCRIPTION 

Tha Ion auilllary propulsion ayataa will taat tan aercury 
lan thruatera# each producing 9*5 aN af thrust* Theca art 
configured an tha apacacraft ta ba rapraaantat Iva af tha 
thruster*s uaa far atatlankeeplng chi Maneuvering* 
Iratruaantatlan provides thruatar aerfaraance and aaaauraa tha 
affacta af the thrusters an other apacacraft caapananta and 


APP-III# QUELLE — — — 

INVESTIGATION NAME- STELLAR H0RI20N ATMOSPHERIC DISPERSION 
EXPERIMENT 

NSSOC 10- APP-IIP-09 investigative program 

SPACE TEST PROSCAN 

INVESTIGATION DISCIPLINE IS) 
ATMOSPHERIC PHYSICS 
NAVIGATION 


Pi - P* OUELL E UNKNOWN 

IRIEP DESCRIPTION 

The Stellar Hgriian Ataocphorlc Dispersion ISMAO) 
aiparlaant la designed to deaonstrate the technology far 
autanoaoua aatalllto navigation and provide data an air 
densities and teaperatures In tha atratoaphera* Ita talaacopa 
la designed to lock an to bright atari about ta sink Into tha 
outer l lab af tha earth*s ataaephere and aaaoure tha 
ataoapharlcall y Induced atellar refraction* Using that 
Interaction# the software 1c designed to otteapt ta deteralne 
the S/C position* A secondary objective Is to acquire upper 
ataaaphara density profile# an a global basis* 

....... APP-III* STEARS— —————————————— 

INVESTIGATION NAME- TEAL RUlY 

NSSOC ID- APP-lll-ll INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE IS) 

EARTH RESDURCES SURVEY 

PERSONNEL 

PI - H* STEARS DARPA 

■RIEP DESCRIPTION 

This Invest Igat lan uses an 1R talaacopa and detection 
ayataa which has a aul tlopectral nooalc focal plana ta aaaaura 
signal strength In a variety af apactral bands In the Infrared* 
It gathers earth background data and testa techniques far 1R 


RO-C* 


SPACECRAFT COMMON NAME- ASTRO-C 
ALTERNATE names- 

NSSDC ID- ASTRO-C 

LAUNCH DATE- 00/00/17 WEIGHT- 900* KG 

LAUNCH SITE- KAGOSHIMA SPACE CENTER# JAPAN 
LAUNCH VEHICLE- M-3S2-3 


SPONSORING COUNTRY/ AGENCY 
JAP AN 


ISAS 


PERSONNEL 

PM - P, MARINO 

PS - S. MIYAMOTO 


ISAS 

OSAKA CITY U 


IRIEP DESCRIPTION 

This spacecraft houses tha following throe x-ray 
satrsnoay eiperlaents: ll) a large area proportional counter 
array# 12) an all-sky asnltsr# and 13) a gan aa-ray burst 
detector* The S/C provides a three-sils stabilised platform 
Tha whale oystaa weighs about 900 kg and Is scheduled ta ba 
launched In 1917* The prlaary Mission objective Is the study 
of the t laa variability of x-rays f ran active gslaaleo ouch aa 
Seyfert galailas# IL use objects# and ouasars* Accurate tlalng 
analysis of galactic x-ray sources la also planned* 



phelan-count Ing MicroChannel elate detector* The HUT detector 
vlti • HCT Intenelfler allh a Cel phot teat hod# * f 1l«r>t|tl(«Ur 
coupled to o Retleen eelf-acanned l Inear photeolode array with 
1024 diode*. The aportwr# wheel oeaeably* which hat eight 
poiMion*. la Mifi both aa a seal far the evacuated 
epectrogreph and aa a aeene af changing the tntranca acvrture 
af tht aotet ragraah. Visible tight that data net ant er tha 
atlt la raflactad through a transfer tana tnta an Si? vldlcan 
ceaera* Tor paint eaurcee* a 4-erc-e glaaatar ipartura la 
normally uaedl aperturee aa large aa 2 arc-win arc waad an 
aatandad sources* A ♦ ar-uv apectrua a* a 14th Magnitude alar 
can g# obtained In 20 aln* 


astro-** stccmer- 


INVEST tQATlON NAME- UL TRA VICLE T IMAGING TELESCOPE IUI?) 

NSSOC 10- ASTRO -03 INVESTIGATIVE PROGRAM 

C00C tl 

invest I OAT I Oh DISC 1*1 INC C S A 
HIOH ChCROT ASTROPHYSICS 
astronomy 


RSOhhCL 

hi • T.P. STCCHCR 
01 - «.C. OOHLlh 
01 • A. a. SMITH 

0 ! - n.i. aoicats 
01 - H.a. ouTCHca 


nasa-qgrc 

SPACE TELESCOPE SCI Ih 
NASA-GSRC 

natl radio ASTion oos 

U O' OROhlhOCh 
u OR VIRGINIA 


bmier description 

Tha objective* af tha uttravlotat laaglng Tataacaga (UIT) 
art ta attain laagat of faint objacta In traad uttravlotat 
band* In tha wavatangth range 1200 ta 3200 A* Thaaa iwagea 
wilt ta uaad ta Ineaatlgata tha aretant atattar cantant ana 
history af atar faraatlan In galesles* tha natura af aglral 
at ruct ure» and nan- theraal tourer* In golaalee* Specific 
aitregat act 1c probta«a ta aa addratcad art tha Initial aaaa 
function for atar faraatlan* Advanced atattar avatwtlan In 
naarbr gatailaa* tha natura af dual* eatracelactlc globular 
ctwatara* and Intagratad ultraviolet catara af naarbr gatailaa* 
•lobular clutter evolution can pa Ineactlgated froa 
abaarvatlanc of tha atattar cantant which wilt roach dawn ta 
Include tha white dwarfa* In our awn galaart there la a 
aarletr af Interacting targata that can be batter understood 
with uttravlotat laegerr* Included In thla category are 
aupamovaa raananta* reflection nebulae* dark nebulae* and 
glanetarr nebulae* In the aatar sretea* tha planeta* their 
aatattltaa* ana coaeta are atudlaa* The uIT la a 30-ca* f/9* 
A Itche r-Cret ten tataccape with 1*8 arc-a reaolut len and a 40 
arc-aln field of view* The dlaantlona are 80 ■ A0 a 333 ca* 
tha aaaa la 400 kg* and 100 u af power are raaulrad* Tha 
datactara are aagnetlcallr focuaad twa-ataga laaga 
Intent if lore* which have phatphar outputa that are coupled ta 
70-aa fllo traneporta through fiber optica* Two cathode* * Cal 
and CaTa* will be uaad In caaplnatlan with ale fittara far oath 
cathode ta accuratelr define bend;aas* Thera la alao a 
trancalaalan grating* which can be uaad for law dlaperalan 
abjective apactra* The teleocepe will obtain laagaa af varr 
faint objacta In the ultraviolet that are alotlar In angular 
reaalutlan to that obtainable In the violate wavelength frao 
tha ground* 


the dale af apooetrrl tha orientation af the 1-rpa coin aala la 
Maintained anti-earth and at 94 dag ta the awn-earth tine* The 
apacecreft la a cyllndf 'cal 12-aldad patrhadran that hao aatar 
panata an each aide ta awpptr an arblt-averaged power af 800 v* 
Tha caoaunlcatlana and data handling orateo pravldaa far 
central af alt apacecreft and eaperloent functlana* A NASA 
atandard TOROS tranopender la uaad far caooand* teieoetry* and 
tracking. Tranaalaalan af data la through an s-band 
phaaad-arrar antenna* either In real t too or frao a tape 
recorder* The apacecreft ataa heuans a p-opulalan aysteo thpt 
beoota It free It a 390-ka attitude Shuttle parking orbit ta tha 
900-ka operational attitude* The operational orbit la 
dawn-duak awn-synchronous aa that the aun la alwara ta the aide 
and can be ahlelded fro« the Inatruoenta* Pith thla arglt and 
tha epln-eata orlantatlan* the inatruoenta perfara a coaplete 
acan af tha celeetlal aphora every l opntha* The apln and 
syaaetrlaal conf Igyrat Ion allalnata local theroel af facta that 
could blaa the data* law-conductance aupparta and eultllarered 
Inaulatlan art uaad ta decouple the apacecreft and eaperloent 
aeduleo* 


cost » nausea- 


INVESTIGATION NAME- DIRRUSE INRRARE0 IAC4GR0 UND C RPER I M(hT 
(01 ROC ) 


N SX)C 10- cat -02 


INVEST I GAT I VC PROGRAM 
C00C (2 


INVEST I GAT ION 01 SCIPL 1NE (SI 

astronomy 


PI 


M*G* 

HAUSER 

NASA-GSRC 

01 


J.C* 

MOTHER 

NASA -GvRC 

01 


D.T. 

WILKINSON 

PRINCETON U 

01 


S* 

GULKIS 

NASA- JPL 

01 


R* 

WEISS 

NASS INST OR TECH 

01 


G*R • 

SMOOT 

LAWRENCE BERKELEY LAB 


BRICP 0CSCR IPT I ON 

The dlffuae 1R background mperlannt tDIRBE) conalata af 
a cryagenlcally cooled (ta 2 dag R» aultlband radloaatar uaad 
to Investigate diffuse Infrared radiation froo 1 to 300 
olsreoetere* The Instruoent 'waasurea the absolute flui In 10 
wavelength bands with $ 1-deg field af view pointed 39 dag aft 
tha spin aala* Datactara ( phot cconouct oral and filters far the 
• ta 100 olcrooeter channels are the sane aa for the IRAS 
olaalon. Rolowetera are used for the longest wavelength 
channel (120 to 300 ale reaetersl* The Dibit sensltlvltr will 
bo bettor than 2C-12 d/(aa co-ar) In channels 1 to 3* Channels 
4 to 8 will reach AC-13 while channels 9 and 10* with their 
leas sensitive boloaatera but larger etvndue* will reach 4C-12* 
These Halts are achievable with ealatlng datactara coaled ta 
near the cryostat teweereture of 1*4 deg 4* The talaacoae la a 
wall baffled* aff-asla* Gregorian flu* collector with 
re-loeglng* The Instruoent weighs epprealoetelr 34 kg* uaoa 
100 a and has a data rate af 1700 baa. 


....... C09I* MATHCR- 


1 NVCST I SAT 1 ON NAMt- PAR INMARC0 AISOLuTC Ml TROPHOTOMt Tt R 
(MIRAS 1 


NSSOC ID- COBE 


IN Vt ST I SAT I VC PROGRAM 
CODE C2 


SPACCC RAP T COMMON NAMC- CCBC 
ALTCRNATC NAMES- COSMIC 9ACKSR0UN0 CRPL 

NSSOC ID- COSC 

LAUNCH DATE- 12/00/97 wEI&hT- 

LAUNCH SITE- VAN0CN9CRS APB. UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 


SPONSORING COUNTRY /AGENCY 
UNITCO STATES 

PLANNCO ORBIT PARAMETERS 
0R9IT TYPE- GEOCENTRIC 
ORBIT PERIOD- 103* MIN 
PER 1 APS] s- 400. KM Alt 

personnel 

MG • D* URUBLIN 

SC - N.W. B0GGCSS 

PM - R* A* MATTSON 

PS • J.C. Ma T he* 


INVESTIGATION 01 SC IPL INC ( S ) 
ASTRONOMY 


1NCL1NATI0N- 

APO APS IS- 


NASA HEADQUARTERS 

NASA HEADQUARTERS 

NASA-GS'C 

NASA -GSPC 


BRIER DESCRIPTION 

Tha purpose of the Ceawlc Background Eaalarar (COBE) 
alaalen 1. to take predae aeaaurewenta af the dlffuae 
radiation bet ran l olcrooeter and 10 aa aver the whale 
celeatlel cohere* The fellawing ouantltlaa are Measured: (1) 
the apectrua af the .1 deg * radiation ever tha range 0*1 ta 10 
aa* (2* the isotropy of thla radiation frea 3*3 ♦. II aa* and 
(31 the apectrua and angular dtetrlbutlen af Vffuae Infrared 
background radiation at uevelengtha frow l ta 300 alcreaetero* 
Tha rpocecreft conalata af a baae aedule ta which an eaperloent 
aadula la attached* The eaperlaent aedule cantalna a Hauld-Me 
Oawar filled with 97 *g af 1*4 deg « auperfluld* with a ontcel 
aun ahada/grauna plane* The two aodwtee rotate at 1 rpa about 


PI 


J*C* 

MATHER 

NASA-GSRC 

01 


R* 

WEISS 

mass INST OR TECH 

01 


N.i* 

HAUSER 

NASA-SSRC 

01 


o.r* 

WILKINSON 

PRINCETON U 

01 


G.R* 

SMOOT 

LAWRENCE BERKELEY LAB 

01 


•a 

GULKIS 

NASA-JPL 


BRIEP DESCRIPTION 

The fer-|a abaalute apectraphateaeter (R1RASI la a 
cryogenlcelly cooled pelarlilng Mlchelaon Inter faroaetar uaad 
aa a Rourler tranafera aaec troaeter* The Inatruaent polnta 
along the apln aala and hao a 7-deg field af view* Thla device 
aeoeuree tha apectrua ta a proclaim af 1/1000 af the peak flui 
at 1*7 aa far each 7-deg field af view an the eky (over the 
range 0*1 to 10 aa). Tha R1RAS uaea a apodal flared truapat 
hern flu* collector having eery law aldelabe lavala and an 
eaternal calibrator covering thr entire beeal predae 
toaperoture regulation ana calibration are required* The 
Inatruaent haa a differential Input ta cawpara the eky with an 
Internal reference at 3 deg R* Thla feature prevldea laaunlty 
free oyataaatlc error a In the apect reaeter * and contributed 
algnlf Icently ta the ability tc detect eaell devlatlana frea a 
bleckbody apectrua* The Inatruaent wetghe 40 kg* uaea 94 w ana 


COBE* SMOOT- 


INVESTIGATION NAME- D2RRERENT I 4L MICROWAVE RAOIOMETERS (OMR) 


■d a n pq y ■ • 


NSSOC ID- COBE 


-03 INVESTIGATIVE PROGRAM 

COOt E Z 

INVESTIGATION DISCIPLINE I S) 
ASTRONOMY 

PERSONNEL 


PI 


G* F. 

SMOOT 

LAURENCE BERKELEY 

01 


s. 

GULKIS 

NASA-JPI 

OI 


0 *T * 

WILKINSON 

PRINCETON U 

01 


J.C. 

MATHER 

NASA-GSFC 

OI 


M.G* 

HAUSER 

NASA-GSFC 

OI 


R* 

WEISS 

MASS INST OF TECH 


BRIEF DESCRIPTION 

The differential Microwave radiometer ( DMR) Investigation 
utti three differential radloaetert to bio the Iky At 31»1t 53» 
and 90 GHz • The radloeetera are distributed around the outer 
surface of the cryostat* Each radloaeter eopleys a pair of 
horn antennas viewing at 30 deg froe the spin asla of the 
spacecraft* eeasurlng the differential teoperature between 
points In the sky seoarated by GO deg* At each frequency there 
are two channels for dual polarization aeasureeents for 
leproved sensitivity and for reliability* Each radloaeter Is a 
alcrowave receiver whose Input Is switched rapidly between the 
two horn antennas* obtaining the difference In brightness of 
two fields of view 7 deg In dlaaeter located GO deg apart and 
30 deg froa the ails of the spacecraft* High sensitivity Is 

achieved by teaperature stabilization (at 300 deg K for 31*9 

GHz and at ISO deg K for 53 and 90 GHz)* by spacecraft spin* 

and by the ability to Integrate over the entire year* 

Sensitivity to large-scale anlsotrooles Is about 3E-5 deg K* 
The Instruaent weighs 120 kg* uses 11* w* and has a data rate 
of 500 bos* 

CARES 


arrays on the top aide* The prlaa Is 1 a high and 3 a between 
opposite faces* Four of the eight coapartaents are for the 
chealcal canisters and the other four house the SPACERAD and 
other eiperlaerts* The spin asls of CRRES la controlled so 
that It points at the sun* 

------ CRRES* ANOERSON— ——————————— 

INVESTIGATION name- search COIL MAGNETOMETER (AFGL 701-13) 

NSSOC ID- CRRES -20 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM/CO-OP 

INVESTIGATION DISCIPLINE < S) 
PARTICLES ANO FIELDS 

PERSONNEL 

PI - R .R . ANDERSON U OF IOUA 

OI - 0 • A • GURNETT U OF IOWA 

BRIEF DESCRIPTION 

The purpose of this eiperlaent Is to obtain the Magnetic 
field coaponent of plasaa waves In the frequency range of 5*G 
Hz - 10 kHz* The search coll aagnetoaeter contains a high 

peraeablllty au-aetal core* 0*9 a long* with 10*000 turns of 
92-gauge wire wound arounq It* and a preaapl If ler* The output 
Is fed to a Multichannel spectrua snelyzer* with 19 
olaultaneous channels* The bandwidth of each channel Is 0*3 
tines the center frequency* except at the frequencies of 5*G2 
kHz and 10*0 kHz at which the bandwidth Is 1*5 tines the center 
frequency* Each of the 19 outputs Is saapled 8 tlaes per 
second for teleaeterlng* The spectrua analyzer Is alternately 
fed by the search coll and a long E-fleld antenna (see CRRES 
- 22 ). 

....... CRRES* ANDE RSON— ————— ——————————— 


SPACECRAFT COMMON NAME- CRRES 
ALTERNATE NAMES- CMEM RElEASE»RA0 EFF SAT 

NSSOC 10- CRRES 


INVESTIGATION NAME- PASSIVE PLASMA S0UN0ER (PPS) 

(AFGL 701-15) 

NSSOC ID- CARES -22 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM/CO-OP 


LAUNCH DATE- 07/00/87 WEIGHT- 9383* KG 

LAUNCH SITE- KENNEOY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 


SPONSORING COUNTRY/AGENCY 
UNITED STATES 
UNITED STATES 
UNITEO STATES 


NASA-0SSA 

D0D-USAF 

DOD-NAVY 


Pi ANNE 0 ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- MIN INCLINATION- 28*5 DEG 

PER I APSI S- 300* KM JUT AP0APSIS- 300* KM ALT 


PERSONNEL 


MG 

. 

o.s. 

OILIER 

NASA HEADQUARTERS 

MG 

• 

W*B* 

FRAT2KE 

"SAF SPACE DIVISION 

SC 

. 

J* 

LYNCH 

N -A HEADQUARTERS 

PM 

. 

J*F * 

STONE 

J.ASA-MSFC 

PM 

• 

E.G* 

MULLEN 

USAF GEOPHVS LAB 

PS 

. 

0*1* 

REASONER 

NASA-MSFC 

r S 

- 

M.S. 

gussenhoven 

USAF GEOPHYS LAB 


BRIEF DESCRIPTION 

The Coablned Release and Radiation Effects Satellite 
(CRRES) Prograa Is comprised of several elements* One Is the 
release of powdered and llauld chealcals during the first 95 to 
GO days sfter launch* when the spacecraft Is In Its 300-k« 
altitude circular orbit. Theae releases are used to study 
electric fields* neutral winds* and other phenoaena In the 
upper atmosphere* the Ionosphere* and the Magnetosphere* The 
spacecraft solns at 20 rpo djrlng the low altitude orbit phase 
of the prograa. After the chealcal releases are completed* the 
satellite Is boosted Into a geosynchronous-transfer-type orbit 
and spun down to 2 rpa. The orbit parameters of this final 
orbit are as follows: apogee altitude - 35*800 ka* perigee 
altitude - 900 ka, period - G30 aln* Inclination - about 16 
deg* As the satellite traverses the Innet magnetosphere* a 
full complement of field* oarttcls* •«* o plasms Instruments 
measures the radiation environment* A c jmprehens 1v e set of 
state-of-the-art microelectronics devices and other spacecraft 
components are tested In orbit for radiation effects. A major 
segment of the CRRES payload Is oart of AFGL's Sosce Radiation 
Effects Program (SPACERAD)* The SPACERAD Prograa Is a 
comprehensive space and ground test effort to (a) measure 
radiation-induced single event upsets and total dose 
degradation of st at e-o f-t he-art ml croelect ronlcs devices* 
Including VHSIC and GsAs* In a known space environment! (b> 
perform laboratory radiation response and annealing 
characterlzat Ion of parts Identical to those flown on CRRES! 
(c) develop algorithms to relate space performance of 
microelectronic components to ground test procedures* and 
update existing radiation ground test guidelines to more 
accurately simulate the behavior of devices In soace! (d) space 
qualify advanced technology devices for use In operational 
systems! (e> update the static Models of the radiation belts! 
and ( f) develop the first dynamic models of the high-energy 
particle populations* The on-orbit ohase of SPACERAD lasts for 
about 3 years. In addition* there are other radiation belt 
eaperlaents on CRRES provided by the Navy. The CRRES 
spacecraft has the shape of an octagonal prism with solar 


INVESTIGATION DISCIPLINE (S) 

particles and fields 

PERSONNEL 

PI • R.R* ANDERSON U OF IOWA 

01 - 0 • A • GURNETT U 0 C IOWA 

BRIEF DESCRIPTION 

The purpose of this experiment Is to measure the electric 
field components of the most Important and prevalent plasaa 
wavea In the magnetosphere* This particular experiment Is 
concerned with the waves In the freauency range of 100 Hz to 
900 kHz. Signals Induced In a 100-m-long dipole are channelled 
to a 9-band sweep-frequency receiver. Band 1 (100 - 810 Hz) la 
swept through In 32 st band 2 (810 Hz - 6.9 kHz) In 16 s! band 
3 (6*9 - 51*7 kHz) and band 9 (51*7 - 900 kHz) In 6 s* The 
sweeps are not continuous* but In discrete step frequencies* 
with 32 frequency channels In each band. The channel 

bandwldths of the four bands are* respectively* 7 Hz* 56 hz* 
998 Hz* and 3.6 kHz* The dynamic range of each channel Is 100 
dB. In the limited freauency range of 5.6 Hz • 10 kHz* a 
companion experiment (see CRRES-20) orevldes the magnetic 
components of the waves* by means of a search coll magnetometer 
( SC M) and a multichannel spectrua BnBlyttr (MSA)* This MSA Is 
alternately fed by the SCM and the long E-fleld antenna* 

....... CRRES* BLAKE— ———————— 

INVESTIGATION NAME- OMNI PROTON TELEMETRY ALLOCATION SWITCH 
(AFGL-701-7B) 

NSSDC ID- CRRES -19 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM/CO-OP 

INVESTIGATION DISC IPL INE ( S ) 
PARTICLES AND e IELDS 
magnetospheric PHYSICS 


PERSONNEL 

PI - J*B» BLAKE AEROSPACE CORP 

OI - A* KOLASINSKI AEROSPACE CORP 

BRIEF DESCRIPTION 

This proton switch consists of two lithium-drifted 
silicon detectors each centered under a hemispherical aluminum 
dome* These detectors measure the flux of protons In the 
energy range 20 - 80 MeV* The main use of this Instrument Is 
to signal the spacecraft Data Processing unit that protons are 
present so that the telemetry allocations for certain 
experiments are changed* 

....... CRRES* BURKE- — — 

INVESTIGATION NAVE- LANGMUIR PROBE (AFGL 701-19) 


125 





V 

V 


ORIGINAL PACE 13 
°f POOR QUG1ITY 


1 


r 


NSSOC ID- CRRES -21 


PERSONNEL 
pi - v.J 


y.J. BURKE 
y. p. Sullivan 
m. Smiooy 
J.R. y YG ANT 
P.R • HARVEY 
F.S. MOZER 
R • B • TORBERT 
M*C. KELLEY 
N.C. MAYNARD 


INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM/: O-OP 


INVESTIGATION DISCIPLINE ( S) 
PARTICLES ANO FIELDS 


USaF GEOPHYS LAB 
USAF GEOPHYS LAB 
USAF GE3PNYS LAB 
U OF CAL IF* BERKELEY 
U OF CALIF* BERKELEY 
U OF CALIF* BERKELEY 
U OF CALIF* SAN DIEGO 
CORNELL U 
USAF GEOPHYS LAB 


BRIEF DESCRIPTION 

The Langmuir probe It designed to measure the temperature 
and density of cold electrons and the electric fields In the 


•agnet osohere* as well as their saatlal and temporal 
f luctuat Ions • The purpose Is to better understand the 
usee-part 1c le Interactions* The probe Instrument consists of 
tuo pairs of orthogonal booms ulth tlp-to-tlp separations of 
100 They are located In the spin plane of the satellite* 
One pair of booms carries soherlcal sensors and the other 
cylindrical antennas. An onpoerd microprocessor controls the 
operating mode* In the Langmuir probe mode the spherical 
sensors are biased at Hied potentials relative to the ambient 
plasma ano t‘e currents collected by the sensors provide the 
teaperatui and the density of the plasma electrons* In the 
electric field node both oalrs of sensors are c urrent -biased 
and monitor the electrle field* The energy range of the 
measured ambient plasma Is up to 10 eV and the frequency range 
of the measured electric field Is from oc to 1 Hi. 


CRRES* FRITZ- 


INVESTIGATION NAHE- MEDIUM ENERGY ION COMPOSITION 
CAF5L 701-11 A ) 


NSSOC ID- CRRES -1G 


INVESTIGATIVE PROGRAM 

space test program/co-op 


INVE 1GATI0N DISCIPLINE S) 
PARTICLES ANO FIELDS 


PI 


T.A* 

FRITZ 

LOS ALAMOS NAT LAB 

01 


D.T. 

YOUNG 

LOS ALAMO* NAT LAB 

01 


H.C. 

FEL0MAN 

LOS ALAMOS NAT LAB 

01 


S*J* 

BANE 

LOS ALAMOS NAT LAB 

01 


J • R • 

CESSNA 

LOS ALAMOS NAT LAB 

01 


0.N* 

BAKER 

LOS ALAMOS NAT LAB 

01 


B. 

MILKEN 

mpi-aeronomy 

01 


H • 

STuOEMANN 

mpi-aeronomy 

01 


P. 

MINTERMOFF 

mpi-aeronomy 

01 


0* A* 

BRYANT 

RJThERFORD APPLETON 

01 


o.s. 

HALL 

RUTHCRFORO APPLETON 

01 


J*F . 

FENNELL 

AEROSPACE CORP 

01 


0. 

CHENETTE 

AEROSPACE CORP 

01 


N* 

KATZ 

A ERC SPACE CORP 

01 


S.l* 

IN1MCT0 

AEROSPACE CORP 

01 


R. 

*04 A 

AEROSPACE CORP 


BRIEF DC SCR I PT 10* 

The *>agnetospher 1c Ion composition sensor (MICS) used In 
this experiment enables det ernlnat Ion of the mass and energy/Q 
spectra of the Ions In the range 30 to *00 keV/0* The sensor 
consists of a conically shaped electrostatic energy analyser 
(EES) and a t 1me-of- f l Ight (T0F) analyzer* The EES specifies 
the energy per charge of the Incident Ion and the T0F provides 
the speed. Together they enable det er m Inat Ion of the energy 
spectrum for each o«ss up to 56 amu. After passing through the 
EES* an Ion passes through a thin carbon foil and then through 
another carbon foil at the end of the flight oath* The 
secondary electrons emitted by the foils provide the time of 
flight and hence the speed* The field of view Is a 2-deg cone* 
at an angle of NO deg from the spin ails of the satellite* The 
energy resolution Is 10* it each energy and the geometric 
factor Is 1.0E-2 sg cm-sr* The sensitivity ranges from single 
particle events to a flua of 5*E7 part 1c les/( sq ca-sr-s)* 
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INVESTIGATION NAME- LOU ENERGY ION COMPOSITION 
(AFGL-T01-11B) 


NSSDC ID- CRRES -17 


INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM/CO-OP 


INVESTIGATION DISCIPLINED) 
PARTICLES AND FIEL0S 


PERSONNEL 



PI 

- T.A. 

FRITZ 

LDS ALAMOS NAT LAB 

01 

- D.T. 

YOUNG 

LOS ALAMOS NAT LAB 

01 

- H.C* 

feloman 

LOS ALAMOS NAT LAB 

01 

- S.J. 

BAME 

LOS ALAMOS NAT LAB 

01 

- D*N. 

BAKE" 

LDS ALAMOS NAT LAB 

01 

- B. 

MILKEN 

MPI-AERONOMY 

01 

- M. 

STUOEMANN 

mpi-aeronomy 

01 

- P. 

M1NTERH0FF 

MPI-AERONOMY 

01 

- 0* A . 

BRYANT 

RUTHERFORD APPLETON L 


01 


O.S* 

HALL 

01 


«J*F* 

FENNELL 

01 


0* 

CHENETTE 

01 


N • 

KATZ 

01 


S.l* 

IMAMOTO 

01 


R. 

KOGA 

ei 


J.R • 

CESSNA 


RUTHERFORD APPLETON L* 
AEROSPACE COAP 
AEROSPACE CORP 
AEROSPACE CORP 
AEROSPACE CORP 
AEROSPACE CORP 
LOS ALAMOS NAT LAB 


BRIEF DESCRIPTION 

This experiment utilizes a lou energy magnet ospherl c Ion 
composition sensor (LOMICS) to obtain fluses of Ions up to mass 
56 amu In the energy/Q range of *0 ev/0 to *0 keV/Q* The 
energy of the Ion entering the Instrument Is determined by a 
9 0-deg spherical section electrostatic energy analyzer (EEA). 
It Is follomed by a t Ime-of-f l Ight (TOF) analyzer which yields 
the speed of the Ion. Together the tuo analyzers specify the 
oass and energy/charge of each Ion. Generally* TOF analyzers 
are unsuitable for lou energy Ions l out It Is overcome by 
providing each Ion ulth an estra energy of 10 keV after It 
passed through the EEA. To determine the time of flight of the 
Ion through a known path length* tuo very thin carbon foils 
(100 A)* one at the entrance and the other at the exit of the 
TOF chamber* are used* The secondary electrons emitted by 
these foils are accelerated* deflected and focused onto an 
lS-mo diameter mlcrochannel plate to provide the start and stoo 
times of tne flight* Three stop foils are used* corresponding 
to the three Incident angles of the Ions: 60* 90* and 120 deq 
from the soln ails of the satellite* The field of vie* at each 
of these angles Is 12 deg by 15 deg. The energy resolution Is 
7*5* of the Ion energy and the geometric factor Is 3. BE-* sq 
cm-sr* The system can detect the Incidence of a single Ion as 
uell as fluies up to 5*E7 part1cles/(sQ cm-sr-s)* 


....... CRRES* FRITZ 

INVESTIGATION NAME- HEAVY ION TELESCOPE (AFGL 701-110 


NSSDC ID- CRRES 


INVESTIGATIVE PROGRAM 

SPACE test projram/co-op 


INVESTIGATION DISC IPL INE (S ) 
PARTICLES ANO FIELDS 


PI 


T.A. 

FRITZ 

LOS ALAMOS NAT LAB 

01 


D.T. 

TOUNG 

LOS ALAMOS NAT LAB 

01 


U.C. 

feloman 

LOS A. AMOS NAT LAb 

01 


S.J. 

BAME 

LOS ALAHOS NAT LAB 

01 


J.R. 

CESSNA 

LOS ALAMOS NAT LAB 

01 


D .N . 

BAKER 

LOS ALAMOS NAT LAB 

01 


B* 

MILKEN 

mpi-aeronomy 

01 


u. 

STUOEMANN 

MPI-AERONOMY 

01 


p. 

MlNTERHOFF 

MPI-AERONOMY 

01 


0 • A . 

BRYANT 

RUTHERFORD APPLETON L 

01 


D.S. 

HALL 

RUTHERFORD APPLETON L 

01 


0. 

CHENETTE 

AEROSPACE CORP 

01 


N. 

KATZ 

AEROSPACE CORP 

01 


S.l. 

IMAMOTO 

AEROSPACE CORP 

01 


k. 

KOGA 

AEROSPACE CORP 

01 


J.F. 

FENNELL 

AEROSPACE CORP 


BRIEF DESCRIPTION 
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Ion telescope (HIT) uses a three-element s 
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INVESTIGATION NAME- the SPACE RADIATION DOSIMETER (AFGL-701) 


NSSDC ID- CRRES -07 


PERSONNEL 

PI • 0 • A . HARDY 
01 - F.A. MANSE* 
01 - B* SELLERS 


INVESTIGATIVE PROGRAM 
CODE EE. APPLICATIONS 

INVESTIGATION 01 SC IPL INE ( S ) 
PARTICLES AND FIELDS 
SPACE PLASMAS 


USAF GEOPHYS LAB 
PA NA METRICS* INC* 
PANAMETRICS* INC* 


BRIEF DESCRIPTION 

The primary purpose of the Space Radiation Dosimeter Is 
to meisure the radiation dose from both electrons and protons 
as nell as the number of nuclear star events occurring behind 
four different thicknesses of aluminum shielding. In addition* 
It provides some Information on the Integral flui of electrons 
and protons at energies above the thresholds defined by the 
shields* The eioerlment will provide Information on the 
relationship between the flui of high-energy oartlcles Incident 
to the spacecraft snd the actual radiation dose to which 
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S: 


microelectronic components a re exposed. This Information la 
required for dateralnat Ion of the relationship between 
variations In the earth's radiation belts and the behavior and 
llfetloe of olcrooloctronlc components. The basic oeasureoent 
technique Is to detsrolne the aoount of energy deposition 
occurring In a staple solid-state detector froo particles with 
sufficient energy to penetrate an oanlolrectlonal aluolnuo 
shield of known thickness. 
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INVCST IG AT I ON NAME- mIGm-ENERGY ELECTRON FLUIMETER IHEEF) 
(AFGL-701-A) 


NSSOC 19- CRRES -09 


PERSONNEL 

PI - D.A. MA*0Y 
01 - F.A. MANSE* 
01 - B. SELLERS 


investigative program 
SPACE TEST PR06R AM/CO-OP 

INVESTIGATION 01 SC IPL INCI SI 
PARTICLES ANO P1EL0S 

nagnetosphlric physics 


USAF 6E0PHVS LAB 
PANANETRICSt INC. 
PANAMETRICS. INC. 


BRIEF DESCRIPTION 

This Instrument consists of a three-eleoent electron 
telescooe with an ant Icolncldence eleoent that provides for the 
aeasureoent of the differential energy spectruo In the range 1 
to 10 Nev. Two solid-state detectors. 700 olcrooeters thick, 
fora the first two eleaents of this system. The detector 
areas. In units of square are: front - 100. second - 50. 
The final eleoent of the the telescooe is a BGO scintillation 
crystal coupled to a photooult Ipl ler tube (PMT). An annular 
plastic scintillator surrounding the BGO crystal and viewed by 
two PNTs comprises the gjard cojnter. The systea Is aounted In 
a aegneslua housing with an Inner tungsten shield around the 
BGO and plastic crystal detectors. Two slabs of tungsten serve 
as colllaetors to define the entrance aperture. The geoaetrlc 
factor for the system Is 1.2E-2 so ca-sr. * , nly electrons with 
energies above 1 *ev stopping In the BGO crystal are 
pulse-height analysed Into 10 bins. The lower six bins provide 
0.3-MeV windows* the nest 2 bl nr provide 1-PeV windows! and the 
last two provide 2-MeV windows. Consequently, the detail of 
the spectruo Is good enough for radiation belt aodellng. 
Proton rejection Is quite good since the shielding, the 
Dulse-height Information In the three telescooe eleaents. and 
the guard counter anticoincidence all contribute. The tloe 
accumulation of 0.5 s determines the tlae resolution of the 
Investigation, 


C**ES. HAPDY- 


INVEST IGATI0N NAPE- LOW-ENERGY PLASMA ANALYZER «LE»AI 
l AFGL-701-6) 


NSSOC 10- CRRES -12 


PERSONNEL 

PI - D.A. MARDT 
01 - A. 0. JOHNSTONE 
01 - M. SMITH 
01 - A. h'jBE* 

01 - J. PANT A2 I S 
01 - *• BuRKHARQT 
01 - M.P. GOUGH 


INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM/CO-OP 

INVESTIGATION 01 SC IPL I NE t S ) 
PARTICLES ANO F1EL0S 
MASNETOSPwERIC PHYSICS 


USAF GE0PMYS LAB 
MULLAR0 SPACE SCI LAB 
MULLAR0 SPACE SCI LAB 
EMMANUEL COLLEGE 
EMMANUEL COLLEGE 
EMMANUEL COLLEGE 
U OF SUSSEM 


BRIEF DESCRIPTION 

The L£PA consists of two 260-deg spherical electrostat 1c 
analysers and associated digital boards and Microprocessors to 
allow a number of soohl stlceted measurements to be aade. One 
analyser Is used to measure electrons In the 10 eV - 30 keV 
energy range, the other one measures Ions over the saae 
Interval. An analyzer aperture Halts the entrance angles to a 
5.6* or 1 28-deg fan and the analyzer detector Is s MicroChannel 
plate with discrete anodes. The anodes allow the 12B-deg fan 
to be sensed In 16 windows each e deg wide. One of these 
windows can be selected and then angular resolution down to 1 
deg can be obtained. The analyzers provide a delta E/E of 
0.03. a particle correlator board Is used to sense the arrival 
tlae of each electron or Ion within each R-deg zone so that 
wave-part 1 cle Interactions can be sensed. In addition, the 
correlator uses the ac signal from the electric field antenna. 
The number of voltage steps per sweep on the analyzers can be 
set between l and 120. A 30-point spectrum can be obtained In 
0.5 si Increasing the number of points Increases the tlae 
linearly. A sequence of aeasureaents can be stored In the 
experiment memory so that such aeasureaents can be repeated 
each half spin period (about 13 s>. 
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INVEST IGATI0N NAME- ChEMJCAl RELEASE E KPE RI*CN TS 


NSSOC 10- CRRES -06 


PERSONNEL 
PI - J.P. 


INVESTIGATIVE PROGRAM 
COOE EE. SCIENCE 


INVESTIGATION DISCIPLINES) 
IONOSPHERES 


BRIEF DESCRIPTION 

The chealcal release eiperlaant consists of up to 1000 kg 
af powdered and liquid chealcals In up to *0 e]ec table 
canlet-rs. to be released during Phase I of the CRRES alsalon. 
These releases have s large nuaoer of objectives which Include 
learnl'.g acre about upper ataosphere dynamics, magnetosp her 1c 
and ionospheric physics, and space plasma physics. In early 
&9BS this Investigation will be divided Into 1A separate 
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INVESTIGATION NAME- SPECTROMETER F0* ELECTRONS ANO PROTONS 
(SEP) (ONR-307-3) 


NSSOC 10- CRRES 


INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM/CO-OP 

INVESTIGATION 01 SC IPL INE C S ) 
RAGNET0SPMCR IC PHYSICS 
PARTICLES ANO FIELDS 


I MM OF 

REAGAN 

GAINES 

BATTEL 

SIMPSON 

vonorak 

VOSS 


LOCKHEED 
LOCKHEED 
LOCKHEED 
LOCKHEED 
L OCR HEED 
lockheeo 
LOCKHEED 


PALO ALTO 
PALO ALTO 
PALO ALT 0 
PALO ALTO 
PALO ALTO 
PALO ALTO 
PALO ALTO 


BRIEF DESCRIPTION 

The overall objective of this Investigation Is to obtain 
the necessary data to construct predictive models of the 
energetic particle and plasaa environment In the Inner 
Magnetosphere. The Instrument consists of three Identical 
particle telescopes coaposed of surface barrier silicon 
detectors with an active anticoincidence shield provided by a 
cup-shaped plastic scintillation counter viewed by a 
photo Multiplier tube. By the use of an aluminum collimator the 
entrance beam Is restricted to 3 deg (FwHM). The three 
spectroaeters are aounted at A0. 60. and 60 deg with respect to 
the spacecraft spin ails to obtain a wide range of pitch 
angles. Operating modes are defined by specifying the logic 
conditions. ga1n v and energy thresholds required between the 
four detector elements that are used In each telescope. The 
first detector, which Is 200 micrometers thick and 1» aade of 
of Intrinsic silicon. Is used to measure both the rate of 
energy loss of the higher energy particles and to directly stop 
and measure the lower energy particles. The middle detector 
element, which consists of a stack of five 2 -cm-thlck detectors 
connected In parallel. Is used to stop the higher energy 
particles and to measure their total energy loss. The third 
element Is a 1 -am-thlck detector and Is used as an active 
collimator. Behind this detector Is a tungsten absorber that 
sets the upper energy Halt for the analysis since the guard 
counter cup bottoa Is behind the three-eleaent telescope. 
Although there Is a wide variety of modes that can be executed, 
the systea Is used typically to measure: (a) electrons from 20 
to 300 keV In 20-keV bins, (b) electrons from 0.3 to 3 MeV In 
O.A-MeV bins. ( c) protons froo 0.3 to s.3 MeV In 0.33-MeV bins. 
(d> protons from A. 5 to 20 m*v In 1.23-MeV bins. <e) proton; 
from 20 to A3 MeV In 2-MeV bins, and (f) protons from A5 to 100 
MeV In A.2-M eV bins. 
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INVESTIGATION NAME- RELATIVISTIC PROTON T IME-0F-FLIGHT 
DETECTOR I AF3L-T01-7A ) 


NSSOC ID- CRRES -13 


PERSONNEL 
PI - A. 

0 1 — J .B . 


KOLAS INSK 1 

Blake 


INVESTIGATIVE PROGRAM 

SPACE TEST PR05RAM/C0-0P 

INVESTIGATION 0ISC IPLINE (S ) 
PARTICLES ANO FIELDS 
MAGNETDSPHERi: PHYSICS 


AEROSPACE CORP 
AEROSPACE CORP 


BRIEF DESCRIPTION 

This Instrument 
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INVCSTIGATION NAME- £ LEC TROM-PROTON- ANGLE- SPECTROMETER 
(CMS) (AFGL-T01-3B) 


NSSOC 10- CMCS -11 


INVESTIGATIVE PROGRAM 

SPACC TCST PROGRAM/ CO- OP 


1 NVE ST 1 GAT I ON 01 SCIPL INE( S) 
PART I CLCS ANO F IELOS 
MA6NCT0SPHCRIC PHYSICS 


PERSONNEL 
PI - A. 

01 - A.L. 


MPI-ACRONOMV 
AEROSPACE CORP 


GRIEF DESCRIPTION 

The CPAS It composed of two Identical unit! each 
consisting of a collimator* a focusing aagnet assembly* o 
support structure* flee solid-state detectors In the focal 
curve of the aagnet assembly for electron detection* and tao 
2-eleaent solid-state telescopes viewing the colllaator through 
the oagnetlc field for Ion (mainly proton) detection* The 
aagnet 1c field Is hoeogeneous over most of the voluae defined 
by the pole pieces alth a strength of about 0*08 T. The 
aagnetlc field geometry Is such that electrons of all energies 
between is and 300 keV are deflected through about ISO deg and 
focused at a point corresponding to the entrance angle of the 
electron* The five detectors provide five angular Intervals 
althln the 60-deg field of vlev of each unit* The electron 
energy spectrua Is deteralned by pulse-height analysis of a 
selected solid-state detector and the energy range Is divided 
Into 1* approximately logar Ithalcally spaced channels* ahlch 
provide a delta C/C of about 0*33. An Integral energy channel 
above 22 kev Is also provided* The look directions of the 10 
electron detectors with respect to the spacecraft spin sals are 
10* 20* 30* SO* 30* 00* 90* 100* 110* and 120 deg* Angular 
resolutions* In degrees* are: elevation - 31 axlojth - 2* The 
geoaetrlc factor for each detector eleaent Is 5.C-3 so cm-sr* 
The proton/Ion telescopes eaploy pulse-height analysis of a 
selected front counter and the 20 to 3300-keV energy Interval 
Is divided Into 12 approa laately logar Ithalcally spaced 
channels* uhlch provide a delta E/C of about 0*3* accept for 
the highest channel* which covers the range *03 - 3300 keV* An 
Integral energy channel above 27 keV Is also provided* The Ion 
angles with respect to the spacecraft spin aals are centered at 
23* *4* S3* and 106 deg* Angular resolutions In degrees are: 
elevation - 31 azimuth - 2* The geoaetrlc factor for each 
telescope Is 2*E-* sq ca-sr* 


CARES* GUI NN— ——————— 


INVESTIGATION NANE- LONG ENERGY ION NASS SPECTROMETER 
(ONR-307-SA) 


NSSOC 10- CARES -23 


INVESTIGATIVE PROGRAM 

SPACE TEST PAOGAAN/CO-OP 


INVESTIGATION DISCIPLINE! S) 
PARTICLES ANO FIELDS 


PERSONNEL 
PI - J*M* 
01 - S.J. 
01 - C. 

01 - S* 


QUINN 

BATTEL 

HERT28ERG 

ROSELLE 


L0CKHCE0 PALO ALTO 
LOCKHEED PALO ALTO 
LOCKHEEO PALO ALTO 
LOCKHEED PALO ALTO 


INVCSTIGATIVC PROGRAM 
CODE EC* APPLICATIONS 


INVESTIGATION 01 SCIPL INE « S> 
PART I CLCS ANO FIELDS 
SPACE PLASMAS 


PERSONNEL 
PI - F • J* 

01 - H.J* 


RICH 

SINGER 


USA* GEOPHYS LA9 
USAF GCOPHVS LAB 


GRIEF DESCRIPTION 

The purpoee of this experiment Is to measure the ambient 
geomagnetic field and low-f requeney variations In that field uo 
to 10 Hs* This measurement will be used together with the look 
angles of the particle eaperlments (1) to obtain pitch angles 
of the measured particles* (2) as a diagnostic of global 
geomagnetic disturbances* (3) as a diagnostic of very low 
frequency waves In the ambient environment* (A) to provide 
Plasma gyrof requer des • (3) to measure V i 3 electric fields* 
and (6) to provide a secondary source of spacecraft attitude 
Information* Each cals of a trlaalal fluagate magnetometer 
will be sailed 20 times per second In the range of plus or 
minus *3*000 nT* The Instrument requires a large dynamic range 
to measure fields near perigee where the field Is approximately 
*3*000 nT and In the vicinity of synchronous orbit where the 
field Is approximately 100 nT or less with periodic variations 
of amplitude down to fractions of 1 nT* Given the Instrument 
ranges and the 12-bit analog-to-dlgltal converter* the least 
significant bit resolution In each sensor Is approximately 20 
nT and approximately 0** nT at low and high resolutions* 
respectively* On comaand* the signal from one axis of the 
magnetometer can be amplified six times to provide better 
amplitude resolution at low field strengths near apogee* The 
Improved sensitivity* which will permit the detection of 
hlgh-f requeney • low-amplitude wave signals from this particular 
axis* can also be used to add confidence to the Increased 
accuracy obtained from the other axes by digital averaging. 


— CRRES* RIEhl- 


INVESTIGATION NAME- PROTON TELESCOPE (PROTED 
( AFGL-701-8 l 9) 


NSSOC ! 0- CRRES -13 


INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM/CO-OP 


INVESTIGATION DISC 1PLINE (S) 
PARTICLES ANO 7 IEL0S 
MAGNETOSPmERIC PHYSICS 


PI - K. 

riehl 

USAF 

GEOPHYS 

LAB 

01 - 0*A. 

HARDY 

USAF 

GEOPHYS 

L A3 

01 - E.A. 

BOUGHS)' 

MASS 

INST OF 

TECH 


BRIEF DESCRIPTION 

This Instrument measures protons In the energy range 1 to 
100 MeV* It consists of two separate sensor units and a data 
processing unit* The low-energy sensor head measures 1-9 MeV 
protons In eight contiguous energy channels and the high-energy 
sensor head measures 6 - 100 MeV protons In 16 channels* The 
entire energy spectrum Is obtained each second* Both heads 
have passive shielding* a collimator made of aluminum and 
tungsten* an electron sweeping wagnet with a field strength of 
0*3 T, and a silicon detector stack* The acceptance angles 
(FVHM) are 9*53 and 16*7 oeg for the low- and high-energy 


BRIEF DESCRIPTION 

The low energy Ion aass spectrometer (IMS-LO) Is designed 
to measure the energy and mass spectra In the energy/Q range 
0*1 - 32 keV/Q a;id In the mass range 1*0 - 32 aau/0* The 

design Is very similar to the spect roaeters of the Lockheed 
group on board SCATHA and S3-3 satellites* Two Identical 
Instruments* IMS-LO-1 and IMS-L0-2 will be used: one looking 

at *3 deg and the other at 73 deg with resoect to the spin axis 
of the satellite* The field of view Is 3 deg* conical* Each 
IMS Is actually a triplet of spectrometers* covering the three 
ranges* 0*1 - 0*6 keV/Q* 0*7 - **5 keV/Q* and 5-32 keV/Q* In 
turn* each energy range Is covered by 15 discrete energy stcos* 
with a duration of 2*08* s at each step* Each of the 6 (3 x 2) 
spectrometers consists of a vein velocity filter* followed by 
an electrostatic energy analyzer (EEA) and then by a channel 
nutlpHer* The geoaetrlc factor at any energy Is about *.E-* 
sq cm-sr. At each energy step* the velocity filter 
sequentially samples for 2.08* s the masses In 32 mass steps* 
The Instrments can alto oe operated In a LOCK suboode* In wMeh 
the mass Is held fixed and the range of 0*1 - 32 keV/Q la swept 
In steps during a total duration of 1*02* s* The two IMS-LO 
systems ca>i be Independently commanded to operate In the SWEEP 
or the LOCK subaode* Four fixed-energy electron detectors are 
attached to each IMS-LO system* and together the eight electron 
detectors cover the energy range 30 eV - 23 keV* In 512 ms* 

....... CRRES* RICH— — ——————— — ———————— 

INVESTIGATION NAME- THE FLUX GATE MAGNETOMETER (AFGL-701) 


units* respectively* The magnets remove up to *- and 8-MeV 
electrons* respectively* The low-energy sensor uses five 
surface barrier detectors In the stack* The back detector Is 
used behind some additional shielding to fix the highest energy 
channel* The high-energy unit uses five lithium-drifted 
silicon selectors with guard rings to reject penetrating 
particles and one surface barrier detector. The last detector 
Is used In anticoincidence to define the uooer energy channel* 

....... CRRES* RITTER-- — 

INVESTIGATION NAME- THE SPACERA0 MICROELECTRONICS EXPERIMENT 
(AFGL-701) 

NSSOC 10- CRRES -02 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION 01 SC I PL INE (S ) 
MAGNETOSPmERIC PHYSICS 
PARTICLES ANO FIELDS 

PERSONNEL 


PI 

- J.C* 

RITTER 

us naval research lab 

01 

— V*B* 

HUBER 

USAF GEOPHYS LAB 

01 

— V *c • 

TOLMAN 

ASSURANCE TECH CORP 

01 

- R. 

G0NVEA 

TELENETICS CORP 


BRIEF DESCRIPTION 

The purpose of the SPACERA0 Microelectronics Experiment 
Is to study rediet Ion-Induced single event upsets (SEUs) and 
total dose damage In advanced microelect ronlc devices In the 
measured space environment and at particle accelerators* The 
space experiment monitors the operations of st ete-of -the-art 
silicon devices* VHSIC (Very High Speed Integrated Circuit) 
devices* and advanced material devices such as gallium arsenide 
(GaAs) random access memories (RAH*)* The devices are selected 
by virtue of their present and proposed use In 000 and NASA 
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ipict prograai and for their oc font file Interest ouch oo 
coop* ring footuro sizes* technologies* or oatorlolop etc. The 
tpoco eiperlaent It coapleoented by around toot ond device 
aodellng rooulto with opoco aeasureaent s • Ground tooting of 
devices froo tho saae lot ond uofor Uhen available) pro uood 
In conjunction with prooont radiation oolt and device oodola to 
prodlct tho eipected SC up In space* prior to flight* Tho 
oatoltlto contains a coooloto oot of partlclo Instruments to 
ooaouro aloultanoouo ly tho opaco envlronaent Including coopIc 
rays* nlgh-energy protons* and high-energy oloctrono* Thus, 
tho SEus and tho total dooo dosage Is directly related to tho 
partlclo envlranoents producing then* Space rooulto pro uood 
to chock aodol predictions and determine the validity of ground 
toot procedures and eslstlng device oodola* 

CORES* tlTTC*— ——————————————— 

INVESTIGATION NAME- THE METAL OHOE SEMICONDUCTOR DOSIMETER 
(AFGL-701) 


NSSOC 10- CRRES -08 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION 01 SCI PL I NE < S ) 
PARTICLES ANO FIELDS 
SPACE PLASMAS 


PERSONNEL 

PI - J.C. RITTER 
01 - L.S* AUGUST 


US NAVAL RESEARCH LAB 
US NAVAL RESEARCH LAB 


BRIEF DESCRIPTION 

The objective of the Metal Oilde Seal conductor CMOS) 
Doolsotor Is to aeasure Integrated dooo* 0, of electrons and 
protons as a function of depth In aluolnua* Rsdlst Ion-soft * 
PROS transistors are olaced beneath various thicknesses of 
aluatnuo In order to get the desired dose-depth curve. The 
Integrated dose Is deterolned by oeaourlng the ohlft In 
translator threshold voltage* The relationship between shift 
In threshold voltage and 0 Is deterolned with a calibrated 
radiation source* usually Co-GO gaaos rays* 


CRRES, ROBINSON- 


PERSONNEL 


PI 

— J* A* 

SIMPSON 

U OF CHICAGO 

01 

- H. 

GARC1A-MUN0Z 

U OF CHICAGO 

01 

- M* 

PERRINS 

U OF CHICAGO 

01 

• J* 

UEFEL 

LOUISIANA STATE U 


BRIEF DESCRIPTION 

The core of this Inatruaent consists of a stack of 
llthlua-drlfted silicon detectors (II sq c» by 0*5 ca) to 
aeasure the energy loss In each detector and the residual 
energy reoelnlng In the energetic Ion that enters the 
Instruaent* Hence the eleoental coaposltlsn and the energy 
opectrua of each eleaent are obtained* The energy range 
covered Is 20 - 500 MeV/aau* Since Isotopic coaposltlon Is 

sought* the energy loss In each detector and the residual 
energy are aeaoured to a precision of 0*IS* The high degree of 
oast resolution that Is sought requires also that the obliquity 
of the path of the Ion In the Instruaent Is aeasured to an 
accuracy of better than l deg. This precision Is accoapllshed 
by an orthogonal pair of position-sensing detectors (PSD) 
consisting of gold strips connected to an asternal chain of 
reslstora* For the sake of redundancy* each PSD Is actually a 
stacked triplet of detectors* with different orientations of 
the sash. An additional precaution Is required to ellalnste 
the Ions which, after passing through one or sore of the 
detectors* resch the wall of the Instruaent* The ellalnatlon 
Is accoapllshed by providing a guard ring of scintillating 
■aterlal and detecting the event by a photoault Ipller* In 
anticoincidence with the detectors. The field of view of the 
Instruaent Is 90 deg* conical* with an angular resolution of I 
deg* The geooetrlc factor Is energy dependent and varies froa 
8 to 3 sq ca-sr* for the 20 - 500 MeV/aau range. 

. — CRRES* TRUMBLE-— — ——————— — — 

INVESTIGATION NAME- GALLIUM ARSENIDE SOLAR CELL PANEL 
EMPERIMENT (AFAPL-801) 

NSSDC ID- CRRES -0A INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION DISCIPLINE (S ) 
TECHNOLOGY 


INVESTIGATION NAME- Th£ INTERNAL DISCHARGE MONITOR (A6L-70I) 


NSSOC ID- CRRES -05 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION OISCIPlINElSi 
PARTICLES ANO FIELDS 
IONOSPHERES 


PERSONNEL 

PI - R. ROBINSON 
O' - J.M. CONLEY 


NASA-JPL 

NASA-JPL 


BRIEF DESCRIPTION 

The objective of the Internal Discharge Monitor (IDM) 
esperlaent Is to characterize Internal electrostatic discharge 
events that nay danage or upset (disturb) electronic circuits 
In spacecraft subjected to high energy* charged-part 1e le 
radiation envlronaents. Discharges due to high-energy electron 
charge buildup have been tentatively Identified as the cause of 
ar.oaalles on the Voyager and other spacecraft operating In 
Intense electron radiation fields. These discharges are 
apparently the result of penetrating electrons which are 
stopped In electronic dielectric aaterlals Inside the 
spacecraft* After sufficient charge has accuaulated within the 
dielectric* a discharge say occur to nearby electronics or 
cabling* resulting In upset or daaage to sensitive coaponents* 
The IDM esperlaent Is oart of the on-going el ect -on-caused 
electr oaagnet 1 c pulse effort of the Air Force Weapons 
Laboratory* The ION esperlaent Is designed to deteralne 
whether or not Internal discharge phenoaena Indeed occur under 
the CRRES orbital conditions and* If so* to aeasure the 
character 1st Ice of the discharge. A total of 18 dielectric 
eeapies will be tested In the ION Instruaent* The dielectric 
aaterlals and geometric configuration* were selected following 
ground tests In wh'ch saaples were Irradiated with 1- to 3-MeV 
electrons In the Jh dynaaltron. The esperlaent data will be 
correlated with the orbital environment to deteralne the 
quantitative dependence of the discharge ohenoaena on Ionizing 
radiation flus and spectrua* and on aaterlal properties* 


....... CRRES, SIMPSON— — — — — — ———————— 

INVESTIGATION NAME- HIGH ENERGY HEAVY NUCLEI COMPOSITION 
(ONR-80A) 

NSSOC ID- CRRES -01 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM/CO-OP 

INVESTIGATION 01 SC IPL I NE < S ) 
COSMIC RATS 
PARTICLES ANO FIELDS 


PERSONNEL 

PI - T.M. TRUMBLE USAF WRIGHT AERON. LAB 

BRIEF DESCRIPTION 

One of the aaln objectives of the Salllua Arsenide Solar 
Cell Panel Esperlaent Is to aeasure In the space envlronaent 
the perforaance characteristics of differently configured 
advanced solar cell strings while slault aneous ly aeasurlng the 
Incident radiation species (protons, electrons. Ions)* their 
flus levels* and energy distributions. Another objective Is to 
quantify radiation daaage of galllua arsenide and advanced 
silicon solar cells* and also to evaluate annealing processes 
of radiation. This esperlaent will be used to deteralne 

optlaua panel annealing paraaeters and operating 
character Istlcs and to deteralne the optlaua conf Iguratlon of 
solar cell panels operating In a high radiation envlronaent* 

....... CRRES* VAMP0LA— — — — — — ——————— 

INVESTIGATION NAME- MEDIUM-ENERGY ELECTRON SPECTROMETER 
( AFGL-701-5A) 


NSSOC ID- CRRES -10 


PERSONNEL 

PI - A.L. VAMP0LA 

01 - A. FORT** 

BRIEF DESCRIPTION 

This electron spectroaeter Is associated with the EPAS 
( CRRES -11) but Is a separate Instruaent consisting of a 0,085-T 
aagnet asseably* a tungsten colllaator, 16 llthlua-drlfted 
solid-state detectors placed In the focal olane of the 180-deg 
focusing aagnet* shielding* Indo* V pole pieces* and both 
Internal and asternal disk-loaded colllaators* The Internal 
colllaators prevent scattered particles froa being aeasured 
and* along with the asternal colllaators* define the acceptance 
angle for the Instruaent. The acceptance angle In the 
horizontal direction (parallel to the pole piece faces) Is plus 
or alnus 11 deg and Is Independent of energy. In the vertical 
direction the angle varies with energy} It Is plus or alnus 11 
deg for the lowest energy channel (A8*B - 107 keV ) and drops to 
plus or alnus 3 deg for the highest energy channel (2100 - 2200 
keV)* The 15 energy channels between these estreaes provide a 
delta E/E starting at about 0*5 and decrease with energy to 
about 0*06* The final counter Is shielded to provide a 
background aeasureaent for protons and breasstrahlung. The 
geoaetrlc factors* In units of square 

allllaeters-steradlans-kl loelectron volts* vary with energy* 
starting at a.7A for the first* or lowest* energy channel* 
peaking at 5*87 for the third ene*gy channel* and falling 
aonotonlcal ly to 2.15 for the highest energy channel* The 
aperture Is perpendicular to the spin ails of the spacecraft 
with the horizontal direction pointing along the spin ails* 


INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM/CO-OP 

INVESTIGATION DISCIPLINE (S ) 
PARTICLES ANO FIELDS 
MAGNETDSPMERIC PHYSICS 


AEROSPACE C0RP 

MPI-AER0N0MY 


ORIGINAL PAGE IS 

OF POOR QUALITY 
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CURES. VOSS 



INVESTIGATION NAME- MEOIUN ENERGY ION NASS SPECTRORETER 
<ONR 307-88) 

NSSOC 10- CRRES -2 A INVESTIGATIVE PROGRAN 

SPACE TEST PROGRAN/CO-OP 

INVESTIGATION 01 SC IPl I NE I S I 
PARTICLES ANO FIEIOS 

PERSONNEL 


PI 

. 

H .0 . 

VOSS 

LOCKHEED PALO 

ALTO 

01 

- 

A. 5. 

GHIELNETTI 

U OF ttERNE 


01 

- 

S. J. 

BATTEL 

LOCKHEED PALO 

alto 

01 

- 

K.L . 

APPERT 

LOCKHEED PALO 

alto 

01 

- 

R.R • 

VONORAK 

LOCKHEED PALO 

alto 


BRIEF DESCRIPTION 

The medium energy Ion mass spectrometer (named INS-HI) It 
oetlgneo to measure the ring current tons In the energy/Q range 
of 20 keV/Q to 0 NeV/Q for protons* but with proport lonately 
issuer ranges for the heavier atonic east Ions* It Is 
accomplished by making a narromly collimated stream of Incident 
Ions past Into a cross-magnetic field chamber with a field 
strength of 7 kG* mhlch curvet the trajectory toward one of the 
sli cooled (-SO C) solid state detectors (n-type silicon). The 
momentum per charge of an Ion determines the detector that It 
mill reach. In turn* the energy of that Ion Is detected by 
that detector. The Instrument can therefore provide 

differential energy spectra for all Ions from hydrogen through 
barium* In the appropriate energy ranges. A broom magnet at 
the entrance to the magnetic field chamber expels all electrons 
of energy less than 1 HeV and helps to alnlalte spurious 
counts. In addition to the Ions* the Instrument can also 

measure the energetic neutral atoms by means of a seventh 
detector (p-type silicon) located straight across from the 
entrance hole. The collimator has a conical field of view of A 
deg and a view direction which Is at an angle 75 deg with 
respect to the spin axis of the satellite. 

ONSP 30-2/SK 


SMCECMFT C0NN0N NANE- ONSP 50-2/SX 
ALTERNATE NANCS- ONSP BLOCK 50-2* ONSP 50-2/SB 
ONSP 5D-2/S9* ONSP 50-2/S 1 0 
ONSP 50-2/S11. DNSP 50-2/S12 
ONSP 50-2/S13. ONSP 50-2/S1A 

NSSOC ID- DHSP-Sx 

LAUNCH DATE- WEIGHT- A70. KG 

LAUNCH SITE- VANOENBERG AFB . UNITE0 STATES 
LA INCH VEHICLE- ATLAS E 

SPONSORING COUNTRY /AGENCY 

UNITE0 STATES DOO-USAF 

planned orbit paraneters 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 100. NIN INCLINATION- 96. 0EG 

PER I APSIS- GOO. KN ALT AP0APS1S- G00. KN ALT 


••under. The lAunch dates and the lists of special tensors 
contained on each planned satellite In the ONSP 50-2/SX series 
ora given In Table 1 below. Cither recorded or real-time data 
ora transmitted to ground-recel vlng sites by two redundant 
S-band transmitters. Recorded data are read out to tracking 
sites located at Fairchild APB* Washington* and at Lorlng ARB* 
Nalne* and relayed by SATCON to Air Force Global weather 
Central* Offutt AFB* Nebraska. Raal-tlae data are read out at 
mobile tactical sltas located around the world* Additional 
Information concerning this satellite series can be found In 
the report by )• A. Nichols* *The defense meteorological 
satalllta program*" Optical Engineering* v. 19* n. a* p. 
273* July-August 1975. 

....... ONSP 30-2/SK* AFGWC STAFF— — ———— ——— — — 

INVESTIGATION NANE- OPERATIONAL LlNESCAN SVSTEN (0LS) 

NSSOC 10- DNSP-SK-01 INVESTIGATIVE PROGRAN 

OPERATIONAL N£ TEOROLOG IC AL SYS 

INVESTIGATION DISC IPL INC (S ) 
NETEOROLOGY 

PERSONNEL 

PI - AFGWC STAFF GLOBAL WEATHER CTR 

BRIEF DESCRIPTION 

The Operational Llnescan System (OLS) Is the primary 
experiment on the ONSP Block 50 spacecraft. The purpose of 
this experiment Is to provide global day and night observations 
of cloud cover and measurements of cloud top and sea surface 
temperature and scene albedo. The OLS employs a scanning 
optical telescope driven In an oscillating motion* with optical 
compensation for Image motion* which results In near-constant 
resolution throughout the sensor field of view. The radloneter 
operstes In two ("light" and "thermal") spectral Intervals: (1) 
visible and near Infrared (0.9 to 1*1 micrometers) and (2) 
Infrared (10.2 to 12.8 micrometers ) • The radiometer produces* 
with onboard processing* data In four modes: LF (light fine) 
and TF (thermal fine) data with a resolution of .56 km* and LS 
(light smoothed) and T$ (thermal smoothed) data* with a 
resolution of 2.8 km. There are four onboard recorders* and 
each has a storage capability of 900 min of both LS and TS data 
or 20 min of LF and TF data. For direct readout to tactical 

sites* the experiment Is programmed so that LF and TS data are 

obtained at night. The Infrared data (TF ano TS) cover a 
temperature range of 190 to 310 deg K with an accuracy of at 
best 2 deg K. The LS data mode provides visual data through a 
dynamic range from full sunlight down to a quarter moon. This 
mode also automatically adjusts the gain along the scan to 
allow useful oata to be obtained across the terminator. 

Additional Information on this experiment Is contained In the 
report by 0. A. Nichols* "Primary optical subsystems for ONSP 
Block 50*" Optical Engineering* v. 19* n. 9* p. 273* 

July-August 1975. 

....... ONSP 50-2/SX* AFGWC STAFF-——— ....... — — 

INVESTIGATION NANE- NICR0WAVE I HAGER (SSN/I) 

NSSOC 10- DNSP-SX-02 INVESTIGATIVE PROGRAN 

OPERATIONAL NETE0R0L0GICAL SYS 


PERSONNEL 

NG - J. RIVERS 


■SAF SPACE DIVISION 


BRIEF DESCRIPTION 

ONSP 50-2/Sx Is the generic name given by NSSOC to the 
planned members of a series of meteorological satellites 
developed and operated by the Air Force under the Defense 
meteorological Satellite Program (ONSP). Satellites numbered 
S8 to SI 9 are described In this version of RAPSE. This 
program* previously known as 0APP (Oata Acquisition and 
Processing Program)* was classified until march 1973. The 
objective of this program Is to provide glosel visual and 
Infrared cloudcover data and specialised environmental data to 
support Department of Defense operational weather analysis and 
forecasting requirements. Operat lonally* the program consists 
of two satellites In sun-synchronous polar orolts* with the 
ascending node of one satellite In early morning and the other 
at local noon. Each G.9-m-long spacecraft Is separated Into 
four sections: (1) a precision mounting platfors for sensors 
and equipment requiring precise alignment I (2) an equipment 
support module containing the electronics* reaction wheels* and 
some meteorological sensors! (3) a reaction control equipment 
support structure containing the third-stage rocket motor and 
supporting the ascent phase reaction control equipment! and (9) 
a 9.29-sq-n solar cell panel. The spacecraft stabllliatlon Is 
controlled by a combination flywheel and magnetic control coll 
system so that sensors are maintained In the desired 
earth-looking mode. One feature Is the precision-pointing 
accuracy of the primary Imager to 0.01 deg provided by a star 
sensor and an updated eohemerls navigation system* This allows 
automatic geographical mapping of the digital Imagery to the 
nearest picture element. On each satellite the operational 
llnescan system Is the primary data acquisition system that 
orovldes real-time or stored* multi-orbit* dsy-and-n Ight « 
visual and Infrared Imagery of clouds. A supplementary sensor 
package can contain up to seven special sensors: (1) a 
microwave terperature sounder* (2) an x-ray spectrometer* (3) 



an lonosoher Ic/sclnt 1 1 1 at Ion monitor* (9) a or ec 1o 1 1 at 1 ng 
electron/Ion spectr ometer* (5) a microwave laager* (6) a 
•agnetometer * and (T) an Infrared temperature ana moisture 


INVESTIGATION DISC IPL INE( S) 
OCEANOGR AP HY 
NETEOROLOGY 

PERSONNEL 

PI - AFGWC STAFF GLOBAL WEATHER CTR 

BRIEF DESCRIPTION 

The purpose of the microwave Imager Is to provide day and 
night measurements of ocean surface wind speed* Ice coverage 
and age* area and Intensity of prec 1o Itat Ion* cloud water 

content and land surface moisture. An estimate of atmospheric 
attenuation at each of the four sensor frequencies Is also 
available, microwave brightness temperatures are obtained with 
a seven-channel passive microwave radiometer operating at four 
frequencies* three with both vertical end horlxontal 

polarisation (19.35* 37.0* 85.5 G«x) and one with vertical 

polarisation (22.23 Ghs). The Instrument scans across the 

ground track to gather data over a 1900-km swath width with 
horlsontal resolutions of 13 to 50 km for different 

frequencies. The data ean be used for tropical storm 

reconnaissance* ship routing In polar regions* agricultural 
weather* aircraft routing and refueling* etc. 

....... 0N$P 50-2/SX* AFGWC STAFF— ——————— ............... 

INVESTIGATION NANE- NICROwAvE TERPERATURE SOUNDER (SSN/T) 

NSSOC 10- 0NSP-SX- 05 INVESTIGATIVE PROGRAN 

operational ENVIRON. N0NIT0RING 

INVESTIGATION 0ISC IPL INE (S ) 
NETEOROLOGY 
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Table 1 


DM6P 5D-2/SX Series Missions 


The following table includes information about the planned launch dates 
and experiments for spacecraft in the DMSP 5D-2/SX series. This series 
is described in a generic manner on pages 130 to 131. When each of these 
spacecraft is launched, the last "S" in its name is changed to an "F". 

The symbol ■?■ in this table means that it is not yet decided whether or 
not the experiment will be on that satellite. 


Spacecraft Series # 


Tentative Launch Date 


EXPERIMENTS 


Operational Linescan 
stem (OLS) 


Microwave 
Imager (SSM/I) 


Ionospheric Plasma 
Scintillation Monitor 
(SSI/ES) 


Precipitating Electron 
Spectrometer (SSJ/4) 


Advanced X-Ray 
Detector ( SSB/X ) 


Microwave Temperature 
Sounder (SSM/T) 


Magnetometer (SSM) 


Infrared Temperature 
and Moisture Sounder 
( SSH-2 ) 



S8 I S9 I S10 I S11 I Si 2 S13 S14 


7/87 3/86 8/88 9/89 3/91 











































PERSONNEL 
PI - 


AFGMC STAFF 


GLOBAL HEATHER CTR 

BRIEF DESCRIPTION 

The alcrowave teaperature sounder, SSM/T, It a 
teven-ch*nnt l scanning radiometer which measures radiation In 
the 5- to 6-aa wavelength (SO- to bO-GHi) region ( spec 1 f 1c • U y 
30.3, 53.2, 3% .33, 37.9, SB*#, 38.823, and 39.# GMt ) to provide 
data on the vortical teaperature profile froa the earth*! 
•urface to above 30 ka. The SSH/T operate* In the abiorptlon 
band of acle^ular oiygen. By choosing frequencies with 
different absorption coefficients on the alng of the oiygen 
absorption band, a series of weighting functions peaking at 
preselected altitudes Is obtained. The radloaeter scans across 
the nadir track on seven scan positions and two calibration 
positions (cold sky and 300 deg K). The dwell tlae for the 
crosstrack and calibration positions Is 2.7 t each. The total 
scan period Is 32 s. The Instruaent has an Instantaneous field 
of view of 12 deg and scant to plus or sinus 3G deg fro« the 
nadir. 

....... OMSP 5D-2/SX , AFGMC STAFF— ——————————— 

INVESTIGATION NAME- MAGNETOMETER (S$M) 

NSSOC ID- DMSP-EK-OG INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 


....... OMSP 30-2/S*, ROTMVELL — ———————— — 

INVESTIGATION NAME- PRECIPITATING ELECTRON/ ION SPECTROMETER 
(SSJ/#) 

NSSOC 10- 0MSP-SX-0% INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON* MONITORING 

INVESTIGATION DISCIPLINE IS) 
IONOSPHERES 
PARTICLES AND FIELDS 

PERSONNEL 

PI - P.L . R0THMELL USAF 3E0PMYS LAB 

BRIEF DESCRIPTION 

The purpose of the precipitating alee iron,' Ian 
spectroaeter Is to aessure fluses and energies of elections and 
Ions precipitated Into the upper ataosphere. Particles are 
separated by an electrostatic analyser Into 20 energy bands 
froa SO eV to 30 keV: (1) 10 high-energy levels, 0.9#8, 1*39, 
2.0#, 3.00, #.#0, G.#G, 9.#8, 13.92, 20.## and 30.00 keVt and 

(2) 10 low-energy levels, 30.0, ##.0, G#.4« 9#.9, 139.2, 20#.#* 
300, ##0, G#G, and 9#0 eV. Channeltrons are used to count the 

laplnglng electrons and Ions In each energy band with particle 
flus accuracies of It and energy flus accuracies of 3.91* 


INVESTIGATION DISCIPLINED) 
PARTICLES AN0 FIELDS 
MAGNETOSPMERIC physics 

PERSONNEL 

PI - AFGMC STAFF USAF GEOPHTS LAB 

BRIEF DESCRIPTION 

The prlaery purpose of the aagnetoaeter eiperlaent Is to 
obtain the coaponentt of aagnetlc field transverse to the aaln 
geooagnetlc field at high latitudes which are associated with 
auroral f 1eld-al»1gned currents. The Instruaent consists of (1) 
a trlaslal fluigate aagnetoaeter with a filed Z-aile censor and 
adjustable R- and Y-asIs sensors and (2) a signal processor to 
provide data at a 15-nT resolution In the range 0 to 60,000 nT* 

.... OMSP 50-2/SX, AF GwC STAFF 

INVEST IGA TION NAME- INFRARED TEMPERATURE AND MOISTURE 
SOUNOER (SSH-2) 

NSSOC 10- DMSP-SX-07 INVESTIGATIVE PROGRAM 

OPERATIONAL METEOROLOGICAL SYS 

INVESTIGATION 01 SC IPL I NE ( S ) 
METEOROLOGY 

PERSONNEL 

PI - AFGMC STAFF GLOBAL HEATHER CTR 

BRIEF DESCRIPTION 

The objective of this eiperlaent Is to obtain vertical 
teaperature and water vapor profiles of the ataosphere at 
altitudes froa 0 to 30 ka. The Infrared teaperature and 
aolstur? sounder, SSH-2, Is a lb-channel sensor with one 
channel (3.7 alcroaeters) In the 3.7-alcroaeter window, one 
channel (11*1 alcroaeters) In the 12 -alcr oaeter window, sli 
channels (13.#, 13.7, l#.l, 1#.#, 1#.8, 13.0 alcroaeters) In 

the 1 S-al croaeter C02 absorption band, and eight channels 
(12.5, 18.7, 20.1, 22.7, 23.9, 2#.3« 23.2, 28.3 alcroaeters) In 
the 22- to 30-alcroaeter rotational water-vaoor absorption 
band. The eiperlaent consists of an optical systea, detector 
and associated electronics, and a scanning alrror. The 
scanning alrror Is stepped across the satellite ground track, 
allowing the sounder to view 23 separate coluans of the 
ataosphere every 32 s over a cross-track ground swath of 220# 
ka. Mhlle the scanning alrror It stopped at each of the 23 
positions, the channel filters are teouenced through the field 
of view. The cross-track sjrface resolution Is sooroi laatel y 

60 ka at nadir. The radiance data are transforaed Into 
teaperature and water vapor profiles by a aatheaatlcal 
Inversion technique. The res error of the teaperature Is 2.5 
to 3 deg k. 

....... OMSP 30-2/S* , MENDEL— —————————— — 


....... OMSP 50-2/SX, SAGALYN— —————————————— 

INVESTIGATION NAME- IONOSPHERIC PLASMA SCINTILLATION 
MONITOR (SSI/ES) 

NSSOC ID- OMSP-SX-03 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 

INVESTIGATION DISCIPLINE (S) 
IONOSPHERES 
PARTICLES AND FIELDS 

PERSONNEL 

PI - R.C. SAGALYN USAF GEOPHVS LAB 

BRIEF DESCRIPTION 

The prlaary purpose of the lonospherlc/sclntlllatlen 
aonltor, SSI/ES, 1e to aeature electron density and 
teaperature, hydrogen and oiygen Ion density and teaperature, 
the power spectrua of plataa Irregularities, and the velocity 
-oaponents of bulk plataa flow at satellite altitude. The 
eiperlaent consists of one boo»-aounted electrostat 1c analyser 
and three different bodyaounted planar electrostatic Ion traps 
(Langaulr probes)) the three Ion traps are used as a retarding 
potential analyser, a drlftaeter, and a scintillation aonltor, 
respectively. The electrostatic analyser aeesures electron 
parameters at least 1 a above the satellite surface* The Ion 
retarding potential has an Ion trap with a circular 

aperture to aeasure the density of Ions froa 1 to 16 u and Ion 
teaperature In the range 500 to 10,000 deg R. The drlftaeter 
uses an Ion trap with a f our-ouadrant collector* The current 
Is aeotured In pairs of quadrants and differenced to provide 
plasaa drift velocities. The scintillation aonltor obtains 
power spectrua 1 rregular It let by an Ion trap with electroaeter 
and aapllflers capable of aeasurlng direct current and 
alternating current In the frequency range 20 Ht to 12 kHt. 

• ••••••••••a* •••*,••••• * 


SPACECRAFT COMMON NAME- E0M-A 

ALTERNATE NAMES- EARTH 0BSERV. MISSION 1, EOM-1 
NSSOC 10- EOM-A 

LAUNCH DATE- 11/00/85 HEIGHT- KG 

LAUNCH SITE- KENNEDY SPACE CENTER, UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/AGENCY 

UNITE0 STATES NASA-0SSA 

I ASB 
CNCS 
OFVLR 
ISAS 


INVESTIGATION NAME- A0VANCE0 X-RAY DETECTOR (SSB/X) 

NSSOC 10- DMSP Sx -08 INVESTIGATIVE PROGRAM 

OPERATIONAL ENVIRON. MONITORING 


PLANNEO ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- #0.# MIN 
PERI APSIS- 2#6. KM ALT 


INCLINATION- 57.0 DEG 
APOAPS1S- 296* KM ALT 


INVESTIGATION 0 1 SC I PL I NE ( S ) 
AERONOMY 

PARTICLES AN0 FIELDS 


PERSONNEL 

MM - G. MICKS 

MS - 0. REAS0NER 


NASA -MSFC 

NASA-MSFC 


PERSONNEL 

PI - G. HE NOIL USAF SPACE DIVISION 

BRIEF DESCRIPTION 

The prlaary function of this Investigation Is to detect 
nuclear debris froa nuclear detonations. The advanced x-ray 
detector, SSB/X, consists of two nontcannlng sensors, one of 
which looks to the left and the other to the right of the 
ground track. Each sensor Is a set of CdTe detectors which 

sense x rays In the three energy banr , >60 keV, >150 keV, and 
>375 kev. 


BRIEF DESCRIPTION 

The Earth Observation Mlsslon-A (EOM-A) Is the first of a 
series of alsslont dedicated to aeasurlng the aakeup of the 
earth** alddle and upper ataosphere and the variations In the 
sun*s output during an 11-year solar cycle. EOM-A has a 
payload consisting of nine of the Specelab-1 eiperlaent*, with 
only alnor changes In two of these eiperlaent*. Later EOM 
flights will have added eiperlaent*. The EOM-A payload Is 
flown Into space #nd returned Inside the payload coapartaent of 
the Space Shuttle Orblter. Mhlle In space, the Orblter payload 
coapartaent doors are opened to allow viewing of the earth. 


ORIGINAL page is 
OF POOR QUALITY 
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w, ■**. - 


PERSONNEL 
PI - A. 
C! - M* 


LANGNER 

SCHROEOER 


OF VIA 

DFVLR 


•un ( and deep ipacti EOM-A It • lult Idl tclpi In* mission with 
eaperlaents In three gtntrti irtat tf Invest Igat Ion! (I) three 
ei per 1 sent ■ In the tret of Atootpherlc Physics end Ctrth 
Observations, (2) too experiments In th* tret of Spoce Plotoo 
Physics* end (31 four experiments In the trot of Aotronoay end 
Soior Phy * 1 «r • 


EON* A t ACKERM AN- 


INVESTIGATION NANC- GRILLE SPECTROME TER 


NSSOC ID- EOM-A -01 


PERSONNEL 
PI - N. 


INVESTIGATIVE PROGRAN 
SCIENCE 


INVESTIGATION DISCIPLINES) 
ATNOSPHERIC PHYSICS 


BRIEF DESCRIPTION 

The eioerlaent objective It to deterolne the vertlctl 
dlotrlbutlon profilet of troce constituent* In the 
otrotoopherea aesosphere* end theraosphere In order to ttudy 
chealcol ond dynoalcol otaotpherlc orocetset* on o global 
scale* between 15- ond 150-ka altitude* The equlpaent contain* 
on Infrared apectraaetor ulth a teletcope and a cooled Infrared 
detector* The opoctroaeter operates In the wavelength range 
froa 2.3 to 13 alcroaetert* The eiporlaent can oeaaure carbon 
dloalde In the theraoophere and water and aethane In the 
aeooophere* Solar ibaorptlon spectra of the earth's 
otaotpherlc Hap can be taken at aunoet and sunrise In Infrared 
light with a spectral resolution better than 0*1 oer ca* 


BRIEF DESCRIPTION 

The purpose of the aetrlc caaera experiment Is to test 
the aaoplng capabilities of high -resolut Ion photography fro* 
space* The oaperlaent utos a Zeiss RMk A30/23 aerial survey 
caaera and a Skylso optical window with the following 
characteristics: f • 303 aal f-stops available ( f/3.4* f/B* 
f/ll)l Shutter speeds < 1/ 1 00 a 1/230* 1/300* and 1/1000 ill 
negative site (23 ca ■ 23 ca (length for 530 photos per 
aagai1ne3)t angle of field (34 deg)l and ground resolution (20 
a)* Black-and-white* color* and color 1R file can be used* To 
get BOX longitudinal overlap of subsequent photographs at a 
Shuttle velocity of 7*7 ka/s* there Is a tier Interval of about 
3 o between two successive exposures* Strips 1 R00 to 2 300 ka 
long can be covered on the ground In each sequence* 


EOM-A* MCN0E- 


INVESTIGATION NAME- ATROSPhCRIC EMISSION PhOTONCTRIC IMAGING 


EOM-A, BOMYER- 


NSSDC 10- COM-A -0*. 


PERSONNEL 

PI - S.B. MEN0E 
Cl - K.S* CLIFTON 
Cl • G.R* SwENSON 


INVESTIGATIVE PROGRAM 
CODE EE* SCIENCE 

INVESTIGATION DI SC IPL INE ( S 1 
PARTICLES AND FIClOS 
ATMOSPHERIC PHYSICS 
UPPER ATMOSPHERE RESEARCH 


LOCKHEED PALO ALTO 
NASA-MSFC 

LOCKHEED PALO ALTO 



INVESTIGATION NAME- FAR UV ASTRONOMY USING THE FAUST 
TELESCOPE 

NSSOC 10- EOM-A -02 INVESTIGATIVE PROGRAM 

C00E EZ 

INVESTIGATION DISCIPLINE! S) 
ASTRONOMY 

PERSONNEL 


PI 

- c*s. 

BOWYER 

U OF CALIF* 

BERKELEY 

Cl 

- G*C* 

COURTES 

CNRS-LAS 


Cl 

• R* 

MAI INA 

U OF CALIF* 

BERKELEY 


BRIEF DESCRIPTION 

The eiperlaent objective Is to observe UV stars and other 
faint aotronoelcal sources In the 110- to 200*na band* The 
equlpaent consists of a far ultraviolet space telescope (FAUST) 
and an electronic Interface aodule* The fauST Is an f/l*12 
Wynn* caaera with an effective collecting ares of 130 sq ca and 
a field of view of 7*5 deg. The laaglng capability Is better 
than 2 arc-aln In the entire field of view. The detector 
syotea uses a alcrochannel plate plus a position-sensitive 
wedge and strip anode to convert laaget to electronic pliel 
Inf oraat Ion. 

....... com-A, CROMMELYNCK— < — - ———————————————— 

INVESTIGATION NAME- ABSOLUTE MEASUREMENT OF THE SOLAR 
CONSTANT 

NSSDC ID- EOM-A -03 INVESTIGATIVE PROGRAM 

CODE EZ/CO-OP 

INVESTIGATION DI SCIPL I NE ( S ) 

SOLAR PHYSICS 

PE RSONNEL 

PI • 0* CROMMELYNCK ROYAL METEOR.INST BCLS 

Cl - V. DOMINGO ESA-ESTEC 

BRIEF DESCRIPTION 

The eiperlaent objectives ore (1) to aeasure the absolute 
value of the solar constant to 0.1X accuracy using a 
self-cal Ibrat Ing radloarter, and (2) to aeasure any long-tera 
variations In the solar constant* The equlpaent consists of an 
absolute radloaeter with a built-in stability check* This 
rsdloaeter has two channels which enable any degradation of the 
blatk surfaces to be detected and coapensated. The radiation 
aeasureaents are aade by using a heat balance systea which Is 
driven autoaatKally by a feedback systea. The Instruaent has 
a sensitivity of better than 0*051* 

....... EOM-A* LANGNER— — 

INVESTIGATION NAME- METRIC CAMERA EXPERIMENT 

NSSOC ID- EOM-A -04 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP* APPLICATIONS 

INVESTIGATION 01 SC I PL I NE ( S ) 

EARTH RESOURCES SURVEY 


BRIEF DESCRIPTION 

The eioerlaent objectives are (1) to Investigate upper 
etaospherlc transport processes through the aeosureaent of 
resonant scattered ealsslons froa positive apgneslua Ions* (2) 
to aeasure eicltotlon cross sections of upper etaospherlc 
constituents using Injected particle beaas and detection of the 
resulting ealsslons* (3) to Investigate etaospherlc coaposltlon 
and energy budget through observations of «tural aurora* (A) 
to observe large- and saell-scale auroral aorphology and 
coapare ultraviolet ond visible auroral features* (3) to 
support the electron accelerator In conducting aeasureaents of 
aagnetospherlc electric fields* and (4) to aeasure saall 
particulate c ont aa Inat Ion around the Shuttle* The eoulpaent 
consists of (1) a dual-channel video systea with associated 
optics and data handling electronics aounted on a stabilised 
plotfora for pointing and control* (2) a secondary electron 
conduction (SEC) vldlcon detector for hlgh-senslt 1 vlt y* 
high-resolution operation, (3) a low-resolut Ion alcrochannel 
plate array detector operating In a photon counting aode* (A) 
coaaand and data aanageaent systems* and (5) onboard recorders 
utilised for data display and recording. The aagneslua 
positive Ion resonance line Is Imaged at 279*5 ana 2B0.2 na. 
For the study of the 2p state of singly lonlxed atomic oiygen* 
vlaultaneous sensing at 731*9 and 2A7*0 na Is obtained* 

....... EOM-A* OBAYASHI 

INVESTIGATION NAME- SPACE EXPERIMENTS WITH PARTICLE 
ACCELERATORS (SEPAC) 

NSSDC ID- EOM-A -05 INVESTIGATIVE PROGRAM 

C00E EE/CO-OP* SCIENCE 

INVESTIGATION 01 SC IPL INE (S ) 
PARTICLES AND MELDS 
IONOSPHERES 
aeronomy 

PERSONNEL 


PI 

- T. 

OBAYASHI 

ISAS* U OF TOKYO 

Cl 

- J.L* 

BURCH 

SOUTHWEST RES INST 

Cl 

- W.T. 

ROBERTS 

NASA-MSFC 

Cl 

- w.W.L 

• TAYLOR 

TRW SYSTEMS GROUP 


BRIEF DESCRIPTION 

The eioerlaent objectives are to carry out active and 
Interactive perturbation eaperlaents In the earth's Ionosphere 
to study (1) auroral production In the upper atmosphere! (2) 
Ionospheric parameters such as anomalous resistivity* plasma 
coupling processes* electric and magnetic field aorphology* 
vehicle charge neutrallxatlon* Shutt le/pay load-induced 
environments* electron beaa/neut re l -p luae Interaction* and the 
coupling between the earth's atmosphere and magnet osphere I and 
(3) the effects of particle Interactions on atmospheric 
dynamics. The equipment consists of an electron beam 
accelerator* magneto-plasma-dynamic (MPO) arcjet* 
bat t er y/ c aoac 1 t or bank to provide high discharge current* 
monitor and diagnostic devices* and control* display* and data 
management systems* The electron beaa accelerator* mpq arcjet* 
and neutral gas ejector are contained In the accelerator 
subsystea. The electron beam accelerator Is capable of 
operating at voltages from 1 to 7*3 kv at a mailmum of 1*5 A 
and with a variable pulse width of froa 10 as to 1 s* The MPO 
arcjet uses argon gas and has an energy Input of 2 kj per 
pulse* The third accelerator component Is a neutral gas plume 
generator which uses nitrogen as the gas* 






C0M-I| TMUlLLlER 

I N VC ST IGA T ION NAME- MEASUREMENT OF THE SOLAR SPECTRUM PROP 
170 TO 3200 NANOMETERS 

NSSOC 10- COM-A -07 I NVC ST 1 OAT 1 VC PR OCR AN 

COOC EZ/CO-OP 

1NVCST IGAT ION 0! SCI PL I NC ( 1 1 
SOLAR PHYSICS 

PERSONNEL 


PI - 

6* 

THUILLIER 

CNRS-SA 

PI - 

p.c. 

SIMON 

I A SB 

Cl - 

M. 

HCRSC 

CNRS-SA 


BRIEF DESCRIPTION 

The taper (went objective 1w to Mature the tolar spectral 
Irradlance between 170 and 3200 no with an accuracy of 0*11 In 
orotr to deteralne tha tolar constant* variation! In tha aolar 
conatont with tolar cycle using Space Shuttle flight! over a 
10-yr period* and varlatlona of Irradlance within each tpectral 
region. The equlooent conalttt of three grating tpec trooetera 
covering the UV (170 to 370 no) • vlalble 1350 to 900 no) • and 
IR (000 to 3200 no) tpectral regions* 

... COM-A, TORR--- — ——— ——— ——— ——— ——— — — 

INVESTIGATION NAME- AN INAGING SPECTRONETR IC OBSERVATORY 


SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSSA 

PLANNED ORBIT PARANETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERI00- 93.0 N1N INCLINATION- IB.3 0E0 

PERI APSIS- 330. KN ALT APOAPSIS- 330* RP ALT 


PERSONNEL 




MG • M.B* 

wC I NR CB 

NASA 

HEADQUARTERS 

SC - C.J. 

NCILER 

NASA 

HEADQUARTERS 

PM - R* A * 

PLOSZAJ 

NASA- 

JPL 

PS - C*S* 

BOW TER 

U O* 

CALIF* BERKELEY 


BRIEF DESCRIPTION 

Eatraae-U Itravlalat Eiplorar (EUVE) la a to Inning 
apacecraft detlgned to rotate about the eerth/eun lino* The 
apacecraft objective la ta carry out a full-tty aurvoy In the 
eitreoe ultravlelet (CUV) range of the spectrua, frao 100 to 
1BBB A* for the aurpoee of olacovorlng and atudylng uv aauraoa 
radiating In thla region and for analysing offocta of the 
Interatellar oedluo on the radiation froa these sources* The 
aearch la accoopllahed by three CUV telescepes* each sensitive 
to a different sand olthln the CUV ranga* A fourth teleacope 
performs a high sensitivity search of a United aaaple af the 
aky In a tingle CUV band* In G ponthat the entire sky la 
scanned at a sensitivity level cooparable to oslatlng surveys 
In other oore traditional aatronoolcal bandpasses* A oodorato 
resolution spectroscopy option covers the band froo B0 to GOB A 
and provides spectra of at least the 10? brightest CUV sources* 
It Is used by guest ooservers* 


NSSOC ID- E OH- A -08 INVESTIGATIVE PROGRAH 

CODE EE* SCIENCE 

----- -- EUVE* BOMYER— ———————————— 

INVESTIGATION 01 SC 1 PL 1 NE ( S ) 

ATMOSPHERIC PHYSICS investigation name- EXTREME ultraviolet PULL-SAY survey 

NSSOC 10- EUVE -01 INVESTIGATIVE PROBRAN 

UTAH STATE U COOC C Z 


PERSONNEL 

PI - N.R, TORR 


BRIEF DESCRIPTION 

The eaperlaent objectives are (1) to obtain daytloe 
aeesureaenta of the elrglow spectrum froo the eitreoe 
ultraviolet to the Infrared (20 to 1200 na)« and (2) to oonltor 
the Shutt lo- Induced contaolnat Ion. It Is planned to aeesure 
emissions froa a large range of olnor constituents* oetastable 
and eiclted species of both atoolc and aolecular Ions* and 
neutrals In the ataosohpre (ranging froa th« stratosphsre to 
the upper t hermosphere ) • The flight Instruoent* which Is 

designed for high-speed operation as an laaglng device* Is 
c opposed of five Identical spect roasters* each of which Is 
restricted to a given soectral range within the 20- to 1200-na 
region. Each eodule Is an laaglng scanning spectroaeter with 
coincident 0*3- ■ 0*007-deg fields of view. laaglng capability 
Is obtained along the length of the observat lonel field by use 
of an area array detector coaprlolng 190 ■ 2*1 eleaents* Thus* 
a single aeasureaent produces adjacent spectra In a given 
aodule obtained froa adjacent observat 1 one l fields* wavelength 
resolution varies between 0*2 and 0*G na over the spectral 
range* A scan alrror Is used* and a single eiposure at one 
scan position covers a 230-no region. The telescope Is baffled 
and has several operating aodet* 

....... C0N-A, WILLSON— — — — — — — — — — — — 

INVESTIGATION NAME- ACTIVE CAVITY RADIOMETER SOLAR 
IRR ADI ANCE MONITOR 

NSSDC ID- EON-A -09 INVESTIGATIVE PROGRAM 

CODE EZ 

INVESTIGATION 0 1 SC IPL 1 NE ( S) 

SOLAR PHYSICS 

PERSONNEL 

PI - R*C* WILLSON NASA-JPL 


INVESTIGATION D! SCI PL 1 NE ( S) 
ASTRONOMY 

PERSONNEL 


PI 

- c*s* 

BGwYER 

U 

O' 

calif* 

9ERKELCV 

0! 

- R* 

NAL1NA 

U 

OF 

CALIF* 

BERKELEY 

01 

- M. 

LAMPTON 

U 

OF 

CALIF* 

BERKELEY 

01 

- M. 

hectocrks 

U 

O' 

calif* 

BERKELEY 

01 

- 0* 

LANGLEY 

U 

OF 

calif* 

BERKELEY 


BRIEF DESCRIPTION 

This Investigation Is designed to perfora a full-sky 
survey* searching for CUV sources* Tha Inatruoent package 
contains four wolter-Schwartachlld gra* 1ng-1nc1dence telescopes 
(with CUV thln-fllo filters) to collect and to Isolate 

radiation* The detector systeo for each telescope Is a wedge 
and atrip anode loage converter* consisting of a alcrochannel 
plate* a wedge and atrip anode* and detector aopllflers 
designed to produce laages of sky fields In selected wavelength 
ranges* Three telescopes are designed to operate at right 
angles to the spin ails and to carry out the sky survey* with 
bandpass filters ( tentat Ively) for the wavelength ranges 00 to 
190 A* 170 to 330 A* and 300 to 730 A* These three telescopes 
point perpendl cular to the earth-sun lino and sweep out a great 
circle In the sky with each $/c revolution. As the earth ooves 
around the sun* the great circle Is shifted by 1 deg each day 
and ao the entire celestial sphere la surveyed In G oonths* 
The fourth telescope points In the anti-solar direction* within 
the earth's shadow cone* In this Halted direction* the He II 
309 A background is aloost completely absent* and thus higher 
sensitivity can be obtained far observing selected Interesting 
objects* Spectroscopic observations of the brightest EUV 
sources are carried out with a resolving power af 100 froo 80 
to 800 A* 

GALILEO ORBlTERr 


BRIEF DESCRIPTION 

The objective of the active-cavity radiometer Irradlance SPACECRAFT COMMON NAME- GALILEO ORBITER 

eonltor eaperloent Is to neasure the total solar Irradlance ALTERNATE NAMES- JUPITER ORBITER PROBE* JOP 

with stote-of-the-art accuracy and precision. The solar GALILEO 

Irradlance from far ultraviolet through far Infrared 

wavelengths Is oeasured by three type-V* active-cavity NSSOC 10- J0P0 

radiowet er detectors* These detectors are electrically 

se If-c al Ibrated* cavity pyrhel looeters each capable of defining LAUNCH DATE- 05/30/SG WEIGHT- 103* KG 

the absolute radiation scale with an uncertainty of plus or LAUNCH SITE- KCNNEOY S*ACC CENTER* UNITED STATES 

wlnus 0*11* The three detectors are Independent l y shuttered LAUNCH VEHICLE- ShuTTI E 

and their cycles of operation are different* The three 

detectors are used In various combinations to provide periodic SPONSORING COUNTRY/ AGENCY 

cross references on the systems oerfor«ance* UNITED STATES NASA-OSSA 


EUVE 


SPACECRAFT COMMON NAME- CUVE 

ALTERNATE NAMES- EXTREME UV EXPLORER* BERKSAT 
NSSOC ID- EUVE 

LAUNCH DATE- 02/00/0* WEIGHT- 900. KG 

LAUNCH SITE- KCNNEOY SPACE CENTER. UNITED STATES 

launch vehicle- shuttle 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- JUPITER ORBITER 
ORBIT PER 100- 6G00O* MIN 
PER I APSIS- 320000* KM ALT 

PERSONNEL 

MG • 0*R* MCCULLAR 
SC • R.E. MURPHY 
PM - J*R * CASANI 
PM - W*S. SHIPLEY 
PS - T . V • JOHNSON 


t 

INCLINATION- 0.0 OCG 

APOAPSIS- 1*93C*T KM ALT 


NASA HEA00UARTERS 
NASA HCA0QUAPTCRS 
NASA-JPL 
NASA-JPL 
NASA-JPL 




INVESTIGATORS ANO EXPERIMENTS P*GE 


JONES* D. t . - BRIGHAM TOuNG U» PROVO* UT 

ISEE 3. MAGNETIC FIELOS 52 

PIONEER 11* MAGNETIC F1ELOS (73-019A-01) 75 

JONES* G.M. - MCGILL U* MONTREAL* QUEBEC • C AN AO A 

SLS *A * VESTIBULAR EXPERIMENTS IN SPA '.LAB (SPALA09-15) ••••• ••••• 171 

STS 9/SPACELAB 1* VESTIBULAR STuOll - •3-116A-131 101 

JONES* R.L. " OXFORD U* OXFORD* ENGLAND 

NIMBUS 7* STRATOSPHERIC ANO MESOSPHERIC SOUNOER (SAMS) (78-C98A-02) 65 

JORDAN r C. - OXFORD U* OXFORD* ENGLAND 

SMM* SOFT X-RAY POL TCHR OMATOR (XRP) I 80-01 9A-0 9 ) • • 61 

SPACELAB 2* HIGH RESOLUTION TELESCOPE AND SPECTROGRAPH (hRTS> C SPAl A82-1 0 > 173 

SUNLB-A, HIGH RESOLUTION TELESCOPE AND SPECTROGRAPH (HRTS) (SUNLB-A-03) 181 

JOSELYN* J.C. - NOAA-ERL* BOULDER* CO 

GOES 1* MAGNETIC FIELD "ONI TOR (75-10QA-09) 30 

GOES 2* MAGNETIC FIELD MONITOR 32 

GOES 3* MAGNETIC F IELO MONITOR (78-062A-09) 32 

GOES 5* MAGNETIC FIELO MONITOR (81-099A-09) 3* 

JOSEPH, G. - SPACE APPLICATIONS CTR, AnNEO ABAC • INDIA 

•6MASKARA 2* DUAL TV CAMERA C81-115A-01) 18 

JUDGE* D.L. - U OF SOUTHERN CALIF* LOS ANGELES* CA 

•PIONEER 10* ULTRAVIOLET PhOTQ'CTRT (72-012A-06) 

• PIONEER 11* ULTRAVIOLET PHOTOMETRY (73-019A-06) 79 

JULIAN* P. - NATL CTR FO” AT"CS RES* BOULOER* CO 

• NIMBUS 6* TROPICAL WlNO ENERGY CONVERSION anC RE P ERENCE LEVEL (TwERLC) (T5-052A-01) 62 


JURA, M.A. - U OF CALIF, LA, LOS ANGELES* CA 

HST , MiG" -RESOLUTION SPECTROGRAPH (HRS) ( LST -02> 


JUSGOV * L. - 1 7" IRAN * "OSCOm* USSR 

IX BULGARIA 1 300. TRIAXIAL FLUXGATE -AGNETOMETE* (61-C75A-1U 91 

RAISER, m.L. - NASA-GSFC* GREENBELT* "0 

ISTP/EOUATOR* PLASMA WAVES (EQUATOR-08) 152 

ISTP/POLAR, PLASMA ANO RADIO WAVES (POLAR 157 

• ISTP/UINO* Plasma and RaCID WAVES (wINO -05) 15R 

ULYSSES* UNIFIED RADIO AND PLASMA yAVE (ISPESA 180 

VGYAGER 1* PLANETARY RAOIO ASTRONOMY 113 

VOYAGER 2* PLANETARY RAOIO ASTRONOMY ( 77-076A-10) 116 

KAJAREKAR, P. J. - TATA INST OF FUNO RES* BOMBAY, INDIA 

SPACELAB 3. IONIZATION STATES OF SOLAR AND GALACTIC COSMIC RAY HEAVY NUCLEI STuOICS (IONS) ( SPAl AB 3- 1 5 ) 176 

x AM AT , D.S. - SPACE APPLICATIONS Cf»* Ah"E D AB AC » INDIA 

• 0HASXARX ?• OATA COLLECTION PLATFOR" (81-115A-05) 18 

K A" I Y A , J. - U OF CALIF* SAN FRANC.* SAN FRANCISCO* CA 

SPACELAB 3* AUTOGENIC FEEDBACK TRAINING ( SPAL AB 3-23 177 

XAMPERMAN* T.M. - ASTRONOMICAL INST, UTRECHT, NETHERLANDS 

HST* FAINT-OBJECT CAMERA (LST 1*3 

KANE. S.R. - U OF CALIF, BERKELEY. BERKELEY, CA 

ISEE 3* X- ANO GAMMA-RAY BURSTS ( 78-079A-19) 51 

KANEDA, E. - U OF TOKYO* TOKYO, JAPAN 

• PLANET-A, UV IMAGING TELESCOPIC CAMERA (PLANET A -01 165 

KAROASMEV, N.S. - I K I * MOSCOW* USSR 

PROGNOZ 9, COSMIC RAOIO TELESCOPE 79 

KASSEL* JR.* P.C. - NASA-LARC* HAMPTON. VA 

• SPACE SHUTTLE LOEF 1* INTERPLANETARY DUST 9C 

KATSAROS* K, • U OF WASHINGTON* SEATTLE* WA 

NIMBUS 7, SCANNING MulT ISPEC TR Al MICROWAVE RADIOMETER (SMMR) (78-O90A-OB) 63 

KATZ, n. - AEROSPACE CORP, LOS ANGELES* CA 

CRRES* MEDIUM ENERGY ION COMPOSITION (AFGL 701-UA) (C RRE S 126 

CRRES. LOW ENERGY ION COMPOSITION ( AFGL -TO 1*119 ) (CRRES -17) 126 

CRRES, HEAVY ION TELESCOPE (AFGL 701-110 (CRRES 126 


KAVEESHyAR, V . G. - SYST l APPL SCI CORP, hyATTSvILLE* "0 

NIMbuS 7. SOLAR faACKSCATTER UL TR A V I OLE T/ TO T AL OZONE MAPPING SPECTROMETER (S6UV/T0MS) (7R-C98A-09) 


KAnASHlMA, N. - ISAS. TOKYO, JAPAN 

SPACELAB 2 i VEHICLE CHARGING AND POTENTIAL (VCAP) ( SP AL AB2- 1 9 ) 172 

KAYA, N. - K OBC U* K OBt * JAPAN 

OHZORA* PRECIPITATING PARTICLE ENERGY analyzer (89-015A-09) 70 


KAYE, S.M. - LOCKHEED PALO ALTO, PALO ALTO, CA 
COMPOSITION (POLAR 
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( B1-075A-07) . 


>ICS LAB* LAUREL* "0 

MEOIU" ENERGY PARTICLE ANALYZER ("EPA ) ( A9-0R8A-G? > 

LOW-ENERGY CMARGEO PARTICLE ANALYZER AND TELESCOPE (77-0B9A-0 
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7 ) 
7) 


157 


92 


1? 

112 

119 


259 


NSSOC 10- GIOTTO -01 


PERSONNEL 


INVESTIGATIVE PROGRAM 
SCIENCE 

INVESTIGATION 01 SC I D L I NE < S> 
PLANETOLOGY 

interplanetary physics 


100 u and the dynaalc range that can be handled In one eats 
spectrua la UES* Additional detail for thla Inatruaent can be 
found In «The Particulate lapoct Analyzer* an Inatruaent to 
Analyte Saall Parttclea Released by "alley's Conet* by J. 
Kissel • ESA SP-169. June 1901. 
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SCIENCE 
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INVESTIGATION 0ISCIPL INE (S) 

01 


C. 

ARPIGNV 

INST O'ASTROPHYSIOUE 




INTERPLANETARY PHYSICS 

01 


L*F*B. 

.B1ERMANN 

NP I -E X TRA TERR PHYS 




planetary atmospheres 

01 


G* 

COLOMBO 

U OF PAOOWA 
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W.F. 

HuEBNER 

LOS ALAMOS SCI LAB 
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01 


0* w. 

HUGHES 

U OF SHEFFIELD 

PI 

• 0* 
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mpi-nuclear PHYS 

01 
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mpi-nuclear PHYS 

01 


N.K.H 
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mpi-aeronomv 

01 
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01 


K • 

wIlhELN 

MPI-AER0N0MY 

01 

- U* 

HERRMANN 
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01 


0* 
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INST O'ASTROPHYSIOUE 
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- J.J. 

berthelier 
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01 


s. 

CA2ES 

CNRS-LPSP 

01 

- J.N 

ILLIANO 

CNRS-CAPE 

01 


p. 

BENVENUTI 

INST 01 astronomia 

01 

- J *H * 

HOFFMAN 

U OF TEZAS* DALLAS 

01 


p. 

SEIGE 

ofvlr 

01 

— R*R • 

HODGES 

U OF TEXAS* 0ALLAS 






01 

- H.U* 

KELLER 

MP i-aeronomy 

BRIEF 

DESCRIPTION 


01 

- M* 

FEST0U 

CNRS-SA 


The Halley Nultlcolor Caaera (h"C) la deslqned to provide 
hlgh-resclut Ion laages of the nucleus and the coaa of Halley's 
covet In nine colors and two oolar Izatlons. The caaera 
operates In a spin-scan aode and uses a 1 -a focal length 
P Itchey-Chret len telescope with an effective f nuaber of 7*68* 
The Instanteous field of view Is 1*5 deg with no vignetting and 
the whole sphere can be viewed using rotation of the caaera* 
tilting of the aS-deg deflecting alrror* and the spacecraft 
spin. The entrance colllaator Is at 90 deg with respect to the 
telescope ails of syaaetry* wnlch Is the ails of rotation for 
the whole systea. The light Is deflected by 90 deg by a alrror 
that can oe adjusted by about 1 deg about an ails perpendicular 
to the plane of syaaetry of the telescope. The sensors are two 
area char ge-couoled devices (CCD) and one Retlcon. The CCDs 
have two segaents each that provide 390 a 29? plaels while the 
Retlcon has 2 a 936 plaels. The pliel site In alcroaeters Is 
22*3 ■ 22.3 for the CCDs and 30 i 375 for the tetlcon. The 
spectral response of the whole systea Is about 350 to 1100 na 
and a fitter wheel Is used to obtain a bands slaultaneously for 
color and polarization or 11 broad and narrow bands 
alternately* The resolution In observing the covet Is 11 
a/plael at a slant range of 500 ka. 
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NSS0C ID- GIOTTO -0a 


INVESTIGATIVE PROGRAM 
SCIENCE 

INVESTIGATION 0 1 SC IPL I NE ( S ) 
INTERPLANETARY PHYSICS 
DUST 


BRIEF DESCRIPTION 

The objective of the Invest Igat Ion Is to Identify the 
chealcal nature of the neutral aolecules and Ionic species 
In the coaa of Coaet Halley* and to aeasure their chealcal and 
Isotopic abundances and their velocity dlstr Ibut Ions • The 
Instruaent consists of two sensors: Cl) the N-analyier that 
will provide direct aass analysis In the range 1-36 u* and (2) 
the E-analyzer that will provide energy analysis In the range 
froa about 25 eV to 2*1 keV* c or respondl ng to kinetic energies 
of coaa particles with "asses between l u and S6 u* at the 
relative probe velocity of 66*7 ka/s. The energy analyser la a 
parallel plate electrostatic deflector using an extended focal 
plane detector to cover the entire range In two or three 
aeasureaents* The aass analyser Is a parallel plate deflector 
followed by a aognet * this co*if Igurat Ion provides double 
focusing; l.e** supratheraal species having different energies 
resulting froa their aotlons In the coaet fraae of reference 
will still be focused* The detectors are alcrochannel plates 
followed by an array of charge-sensitive anodes* Both 
analyzers cycle between a neutral aode when gas aolecules are 
Ionised by electrons boabardlng thea In a fly-through type 
source* and an Ion node aeasurlng sapient coeetary Ions* At 
greater distance froa the nucleus (until 1 h before closest 
encounter) the eioerlaent provides Ion exposition and 
directional analysis* by aoolylng variable deflecting voltages 
In front of the analyzers* during the close encounter* 
eaphasls Is on the neutral gas Investigation which Includes low 
Ionization energies for the dlscrlolnat Ion of f ragaentat Ion 
effects* Repetition periods are In the order of 3 s which 
gives a spatial resolution of about 200 ka* 
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interplanetary physics 
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01 
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E . K * 
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MPI-NUCLEAR PHYS 
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REG0UR0 CNRS-SA 

01 
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F.O. 

KRJEGER 

MPI-NUCLEAR PHYS 

01 - J*L. WEINBERG 

u o c *ldrida 

01 
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U OF KENT* CANTERBURY 

01 - P. LAMY 

CNRS-L AS 

01 

- 

G. M . 

SChwEh" 

RliHR-U BOCHUM 



01 

- 

G.E. 

"ORFILL 

wpi.PhYS/ASTROPhyS 

BRIEF DESCRIPTION 


01 

- 

J • 

RAnf 

BAMBERG OBSERVATORY 

The optical probe technique Is eaployed In this 

01 

- 

E.e. 

IGCNBERGS 

TECH u OF MUNICH 

Investigation to deteralne* unequivocal l y* changes In the 

01 

- 

K. 

K ornung 

U AT MUNlCH-NtUBlBCRG 

densities of ealsslve 

gases (0H* C2* CN« CO* • and CS) and 






scattering dust* as well as to aeasure the optical properties 

BRIEF 

DESCRIPTION 


of dust* In the coaa 

of Halley's coaet* The Instruaent 


The objective of 

this Investigation Is to deteralne the 

contains no aovlng 

parts and perforat pho topolar laet r 1c 

chealcal 

and 

physical oropertles of the duct particles released 

aeasureaents parallel 

to the direction of notion through the 


by Cocet Halley* The Instruaent Is a redesign of the one flown 
on Hellos-A and -B by *echt1g and colleagues. The chealcal 
coaposltlon and the aass of Individual particles are Measured* 
The laoact count as a function of the position relative to the 
coeet's nucleus provides the "ass distribution and the rate of 
production of dust* The aeasureaents should provide (1) the 
eleeental abundance of Individual particles* (2) coapos It lonal 
distribution around the covet* and (3) deteralnat Ion of 
specific Isotopic ratios* such as 6L1/7L1* 109/11B* or 12C/13C* 
The Instruaent consists of (1) an adjustable entrance port* (2) 
a target of atovtc aass >105* (3) a set of acceleration grids* 
(A) a two-section t lae-of -f l Ight drift tube* (5) an Ion 
reflector cha*be-« and an electron *ult1ol1er tube* The 
particles are measured by the charge of the Inpact plasaa* the 
Imoact light flash* and aass dlsaerslon through the 
t lae-of-f l Ight tube. Calibration with a ground-based dust 
accelerator Is Imperative to the Interpret at Ion of the data* 
The Instruaent handles an lapact rate up to 100/s* which Is 
controlled by th# varlasle entrance port (1 - 500 to an ) under 
microprocessor control and covers the particle aass range froa 
3*E-16 to 5*E-10 q. The mass resolution "/delta " Is 2 00 at 


coaa* The choice of wavelengths Is the following: 36B • AAA * 
575* and 718 na for dust* and 307* 387* A62* and 51A na for 
gases* The rapid notion of the spacecraft allows l Ine-of-slght 
aeasureaents to be differenced so that the resulting 
brightnesses and polarizations refer to the saall voluae of 
space of about 1A0 ka length centered at the aovlng probe* 
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1 A 1 


PEASONNEL 

pi • l.i. mm 

01 • F.V. CO* ON 1 T I 
0! • V*N. VASYLl UNAS 


U or 10M A 
U or CALIF# LA 
MPI-AEAONOMY 


iaief descaiption 

The Durpei** of thlc invect igat 1 on art ID to ettabllah 
the tourcoa of Jovian pleeaai (2) to Investigate places 
Interact 1 on# -1th trio Jovian aatoUltool ID to Investigate t h* 
rale af ptaaaa at a aowrco far energetic charged aartlelaa In 
tha radiation tanoal to to deteralne the natwra af the 
equatorial currant atiaatl ana IS) to evaluate tha rataa af 
Magnetic Merging, ce-retat lonat faraaa and field-aligned 
currants In tha drnaalca af tha Jovian aegnetecphere* Tha 
Invaat loot Ian uoas an atactraatat 1c anatriar iquedrlapher leal 
LEPEOEA) In dataralnlng dlffarantlal energy apactra af oath 
paaltlva Iona and electrons ulth essentially caaalata angular 
cavaroga In 43 contiguous pessbands* Tha fractional energy 
resolution la 0*17 and tha range Is 1 eV ta SO had* Three 
alnlature aaaa spectreaetera at tha anelyter ailt aaartura are 
used far aaaa analysis# ulth a fractional aaaa resolution af 
0.11# sufficient ta Identify m*, Ha*# Ha**# No*# and S** 
Tha analrtar la aountad on a short ooea an the spinning aactlan 
af tha Orblter. Tha tatal aaaa laicluding tha boao) la 4*0 kg# 
and the tatal pauer la 7.2 w. 


GALILEO 0AB1TCA# GIEAASCH- 


•Aicr ociCRtrTioN 

The purpaaaa af this Inve atlgatlan are ta aaaaura tha 
varying electric and aagnotle fields In tha Jovian plasaa In 
ardor ta deteralne tha charactarlat laa and origin af plaaaa 
uavaa In the aagneteaphere and ta analyta various uava-partlala 
Intaraatlan phanaaana In tha aagnataaaharlc Interact Iona* Tha 
Inatruaant package Includes a 2 -a electric dlpala antenna far 
alactrla field aeasureaent and tua 2 ?-en aaarah call 
aagnataaatara# ana far isa-frequency I less than II kna) and the 
other far hlgh-f requency aagnotle field aeasureaente* Thera la 
aloe a 20-chennei. apactrua analytar covering the range S.G mi 
ta 311 fcHi# ulth a channels par decade and a hlgh-dete-rete 
uavefora ratal var ta be used during aelaatad par lads* lanaara 
are aountad as a single unit In a baaa appro# laetely 2 ■ long 
an tha spinning aactlan af tha Orblter. Electronics are 
aountad near tha baaa af tha baaa. Tha tatal aaaa af the 
package la 3*1 kg 11*2 kg far the convert and 1*1 kg far 


INVESTIGATION NAME* JOVIAN ATNOSPHEA 1C 0TNAM1CS II3S) 


GALILEO OABITEA# HANSEN—— - 

INVESTIGATION NAME- PH0T0P0L API HE TEAT/A AO IGNCTEA 1PPN) 

NSSOC 10* JOPO -II INVESTIGATIVE PAOGAAN 

CODE EL 

INVESTIGATION DISCIPLINE IS) 
PLANETOLOGY 
PVANETANV ATNOSPHEAES 


INVESTIGATIVE PA 00* AH 


CODE EL 

PI 


J*E. 

HANSEN 

NASA-GISS 


01 


A. A* 

LACIS 

NASA-GISS 

INVESTIGATION 01 SCIPL INEIS) 

01 


G*S* 

OATON 

NASA-JPL 

PLANETAAY ATNOSPHEAES 

01 


P.M. 

STONE 

MASS INST OF TECH 


01 


L. 

TAAV1S 

NASA-GISS 


01 


Y.L. 

YUNG 

CALIF INST OF TECH 


NSSOC ID- JOPO 
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PI - P.J. GIEMSCH CONNELL U 

BPIEF OESCAIPTION 

The objective of this Invaat igat 1 on It to utllla data 
fraa the lapglng and neer-lnf rarad napping spectroscopy 
Invaat Igat Iona on the Orblter# together ulth In situ 
ataespherlc data froa tha Probe# to study tha dynaalcs of tha 
ataosphara# ulth particular aoahaala on the nature and causa of 
tha herliontal teaperature gradients beneath tha clouds* 
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BA1EF OESCAIPTION 

Tha purposes af tha Photepelarlaeter Aadlaaatar IPPA) 
Invaat Igat Ian are ta deteralne the cloud and hate properties 
(vertical and herlaentel distribution ani* »1creetructure ) ana 
radiation budget 1 1ncluding vertical per file af solar heating) 
of Jupiter and ta Investigate tha photoaetrlc and therael 
eropertlea af satellite surfaces* The Inatruaant la a 10 -ca 
Oall-Blrkhao talaacapa felleued by a l4-poalt*an filter uhoel# 
giving palarlaatry In three spectral benda fraa oil ta lift! rm 
and phataaatry In seven spectral bands fraa 540 ta ISO no. 
Silicon photodiode# are used far photepelerlaetry and a 
t heraep lie detector far radlaaatry. Meesureaent accuracy Is 
1.11 abaaluta pelerlaetryl IS relative phataaatry and 3S 
abaaluta phataaatryl It relative radlaaatry and 31 absolute 
radlaovtry* Tha Inatruaant la aountad an the Orblter aeon 
plotters. The tatal aaaa la 3.4 kg and the tatal peuer la 7.9 
v* 


GALILEO OAIITEA# HQAD— ——————————————— 


PI 


E* 

GAUN 

NP1-NUCLEAA phys 

01 


H. 

FECHTIG 

npi-nucleaa pmys 

01 


J. 

MISSEL 

MPI-NUCLEAA PHYS 

01 


B • A . 

LINOILAO 

LUNO OBS 

01 


G.E* 

moafill 

mpi-^ys/astaophys 

01 


H. A* 

ZOOK 

NASA- JSC 

01 


M.S* 

mannea 

NASA-JPL 


INVESTIGATION NAME- ULTA AVIOLET SPECTAOSCOPY IUVS) 


NSSOC 10- JOPO -02 


INVESTIIATIVE PAOSAAA 
COM EL 

INVESTIGATION DISCIPLINE IS) 
ATNOSPHCAIC PHYSICS 
PLANETAAY ATNOSPHEAES 


Bh IEF OESCAIPTION 

The purpose of this Invest Igat Ian la to deteralne the 
physical ana dynealcel properties of aoall dust particles In 
tha Jovian envlronoent# ulth vaphasls an tha Interaction af 
dust ulth the aegnetosphere and satellite surfaces* Paraaeters 
■assured Include aaaa# direction of action# and charge* Tha 
Inatruaant package consists of entrance grids far censing 
charge# an lappet plaaaa detector to aeasure pulse height and 
rise tlae for both electrons and Iona generated by lapact# and 
appropriate electronics* Maas and velocity are derived fraa 
aeasureaents by euplrlcel relat lonahlps deteralned In 
ground-based cellbret Iona* The lapact rate range la l.E-7 ta 
1*E*2 per second# the particle seas range la 1*E-14 te l*E-4 g# 
and the charge range la 1.E-1S to l.E-10 C* The Inatruaant 
package la aountad on the spinning section of the Orblter. Ito 
tatal aaos la c.2 kg, and the total pouer Is 1.7 u. 


GALILEO OABITEA, GUANETT- 


INVEST IGA T ION NAME- PL ASHA WAVE SCIENCE IPuS) 

NSSOC 10- JOPO -07 INVESTIGATIVE PAOGAAM 

COOE EL/CO-OP 


PEASONNEL 

PI - C.V* HOAO 
01 - C*A* IAATH 
01 - A.L* LANE 
01 - A. I. STEMAAT 
01 - G.E. THOMAS 


U OF COLOAAOO 
U OF COLOAAOO 
NASA-JPL 
U OF COLOAAOO 
U 0* COLOAAOO 


BA IEF OESCAIPTION 

This Investigation studies ID the coaposltten and 
structure af the high neutral ataospheres of Jupiter and the 
Galilean satellites ta deteralne ataespherlc lace rates fraa 
satellites# 12) alslng ratios an Jupiter ef NM3 and af 
UV-actlve trace const Ituents* and 13) auroral ealoslans end 
Interactions betueen etaesnheres and the Jevlan plesaesphere. 
Instruaentatlan consists af a Fastle-Ebert uv spectraaeter 
luavelength range af 111 te eso na) vlth a Cassegrain teleacape 
having a S-ca aperture# 25-ca fecal length# and a pragraaaable 
grating. The spectrua Is aeasured ulth alcrechpnnel detectore 
providing resolution af 1*4 ka at perlapsls* The spectreueter 
Is aaunted an the Orblter scan platfsra and h«» a tatal aaos af 


— GALILEO OABITEA# HOUAAO- 


INVESTIGATION DISCIPLINEIS) 
SPACE PLASMAS 
PAATICLES ANO FIELOS 
MAGNETOSPMEAIC PHYSICS 


INVESTIGATION NAME- AADIO PAQPAGA TI ON 


INVESTIGATIVE PAOGAAN 
CODE CL 


PEASONha 
pi - o.a. 

GUMNETT 

U OF I OuA 


IN VC STI BA Tl ON JIS: IPLINEI S) 
■AO I 0 PHYSICS 

01 • a ,E • 

GCNOPIN 

CNET 


CELESTIAL MECHANICS 

01 - C.F. 

KINNEL 

U OF CALIF# 

LA 


01 - F.L. 

SCAAF 

TAU SYSTEMS 

GAOUP 


01 • S.D. 


U OF I OU A 




m- 


KHMMl 

PI - H.T. HOMtPO IMNFMD U 

BPICP III SC • I PT I ON 

Th# of thlt oaporfaont la to otuOr Ido otruoturo 

of tho otooopdo.oo ono lonoapdoroo of Juoltor too tto 
aototl1too< 'Mo con ko accoootlodod throu^n Ido uao of Ido 
ratio signals froa ootd Ida ProOo an 0 Ida aplnntni ooctton of 
Ida Orslttr. 


IHIlfO - ■ 

INVESTIGATION NAME- GEOLOGY OF The OH Ilf AN SATELLITES CIOS) 

NSOOC 10- JOfO -10 INVEST I OAT I VC FA 00* AN 

COOE Ek 

INVESTIGATION 01 ST I Pi I NC I S ) 

PLANETOLOGY 


AAklkEO ORGITER* nUNTEN— ———————— — 

INVESTIGATION NAME- STRUCTURE AND AERONOMY OF THE JOVIAN ANO 
SATELLITE ATMOSPHERES (IDS) 

NGSOC 10- JOFO -I • INVESTIGATIVE PROGRAM 

COOE CL 

INVESTIGATION 01 SCIPk I N( I S » 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI • O.H. HUN TIN U OF ARIZONA 


PERSONNEL 

PI • H« MASURSKT US GEOLOGICAL SURVEY 

SRIEF DESCRIPTION 

Tht objective of this Investigation Is to uss Orblter 
1 waging snd ntsr Infrared mapping spectroscopy dots Is 
Invest Igsto geological procossos on tho Gslltosn satellites* 
■ 1 th emphasis on tho Idontlf Icstlon snd distribution of surfsct 
■stor lots* tho morphologies ono donsltlos of Impact craters, 
snd tho sosrch for strusturo Indicative of glsclst snd 
por1«loc1st procossos. 

....... GALILEO ORGITER* MCCLROT— — — — — — — — — — — — 


GRIEF DESCRIPTION 

Tho objectives of this Invost lost Ion pro to study tho 
host bsisnco of Jupiter's atmosphere, to ostlosto tho eddy 
diffusion coofflclonts In tho atmasphere* snd to study tho 
soronooy of noutrst and lanltod ataosphoros (Including thoso of 
tho satellites) by using data frao a «1ao variety of Probo ana 
Orbltor Instruaonts. 

------- GALILEO ORGlTERt INOEROOII— ————————— 

INVESTIGATION NAME- HIGH RESOLUTION STuO? Of MINOS* 

TEMPERATURES AND CLOUDS 

NSSDC 10- JOFO -20 INVESTIGATIVE PROGRAM 

COOE EL 

INVESTIGATION D1 SCIPL INE( S) 
PLANETARY ATMOSPHERES 


INVESTIGATION NAME- JOVIAN UPPER ATMOSPHERE ANO SATELLITE 
ATMOSPHERES 110SI 

NSSDC 10- JOPG * 1G INVESTIGATIVE PROGRAM 

COOE CL 

INVESTIGATION 01 SC IPL INE (S I 

planetary atmospheres 

PERSONNEL 

PI - H.B. MCELROY MARVARO U 

GRIEF DESCRIPTION 

This Invost Igstlon usos data fraa a variety of Proho and 
Orbltor Invost Igat Ians to study tho composition and structure 
af planetary and satellite atmospheres* ulth eaphasls on 
photochemistry and Interaction of tho atmospheres ulth tho 


PERSONNEL 

Pi • A.P. ingersoll calif INST OF TECH 

GRIEF DESCRIPTION 

This Invest Igat Ion uses the scan platfara Instruments 
(SSI* phot ooolarlmet or radloaotor* nosr Infrared mapping 
spectroscopy ) of tha Galileo arbiter to Infer the harltontal 
fields of ulnd* temperature* and cloud amount an scales af 1000 
km and smaller. The aailoum passible resolution af tho 
Instruments obtainable u hen the spacecraft is near perljove 
mill bo used to achieve this objective. Repeated coverage of 
the sane area Is also necessary. Although the SSI Imaging 
resolution asy reach 20 km* the scsle ulth uhlch one can Infer 
the ulnd field Is much broader* and Is determined by the 
spacing of observable features. Fraa the observed ulnd* 
temperature* and cloud fields* one can Infer the horliontel 
transports of heat* osaentjn* and cloud sartlclas. On» can 
also estloste the eddy diffusion coefficient and assess the 
rale of small scale processes (convective eddies* shears* 
turbulence* etc.) In the large-scale circulation* 

GALILEO ORGITER* KlVELSON— ——————————— — 

INVESTIGATION NAME- MAGNETOMETER (MAG) 

NSSDC 10- JOFO -03 INVESTIGATIVE PROGRAM 

COOE EL 

INVESTIGATION DISCIPLINED) 
PARTICLES ANO FIELDS 
PLANETOLOGY 

kagnetospmeric PHYSICS 
IONOSPHERES 


....... GALILEO ORGITER* MORA ISON ....... — 

INVESTIGATION NAME- PHYSICAL PROPERTIES OF GALILEAN 
SATELLITES (I0S) 

NSSOC ID- JOPO -25 INVESTIGATIVE PR 03 RAM 

COOE EL 

INVESTIGATION 01 SCIPL INE (S I 
planetology 

PERSONNEL 

PI - D. MORRISON U OF HAWAII 

GRIEF DESCRIPTION 

The objectives of this eaperlnent are to utilise data 
from the Imaging* photopolar Ineter/rad lometer* near Infrared 
mapping spectr ometer * ana dust detector Invest Igat Ions In order 
to study the physical nature af the satellites and their 
regallths. Emphasis ulll be on radiometric temperatures and 
surface thermal properties and an the sources and sinks af dust 
In the satellite system* These studies should clarify the 
nature of the surface material and indicate the Internal and 
asternal pracesses that determine Its physical properties. 
Extension of these Interpretst Ions can then be made to Improve 
the utility af ather remote-sensing observations of satellites* 
asteroids* and comets* made both from earth and from other 


....... GALILEO ORGITER* ORTON— ————————— 

INVESTIGATION NAME- GROUND-TRUTH ANALYSIS OF RADIATIVE 

TRANSFER IN ATMOSRHERE 0* JUPITER (IDS) 


PERSONNEL 


PI 


M.6. 

KIVELS0N 

U 

OF 

CALIF* 

LA 

01 


P. J. 

COLEMAN* JR. 

U 

CF 

CALIF* 

LA 

01 


Cafe 

KENNEL 

U 

OF 

CALIF * 

LA 

01 


Dele 

MCPHERRON 

U 

OF 

CALIF* 

LA 

01 


C.T. 

RUSSELL 

U 

OF 

CALI»* 

LA 


GRIEF DESCRIPTION 

The purposes of this Invest Igat Ion are to study the 
Jovian magnetic field In order to mao the conf Igjrat Ion of the 
magnet asphere and analyse Its dynamics* Investigate 
magnetespherlc-lonespherlc coupling, measure magnetic 
f luctuatlons* search far magnetic fields en the satellites* and 
Investlgste the properties of the satellites and their 
Interactlens ulth the ambient medium* The Inatrument package 
Includes dual trlsslal flusgete magnetometers with a dynamic 
range of 0.0025 to l.GER nT* mounted en a beam on the spinning 
part af the Orblter spacecraft. Each sensor triad can be 
mechanically flipped about the been pals. Outboard sensors are 
uound fer low field readings of 0.001 nT to 512 nT* Inboard 
sensors for high field readings ef 0.031 nT to l.GER nT. 
Electronics s re mounted en the spinning section and Include 
optimum averaging capability. The mass* excluding the boom* Is 
3.2 kg (1.0 fer the sensors* 2.2 fer the elect rentes) • The 
total power Is 3.7 w. 


NSSOC 10- J0P0 -17 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION 01 SC I PL INE l S > 
PLANETARY ATMOSPHERES 

personnel 

PI - G.S. ORTON NASA-JPl 

GRIEF DESCRIPTION 

The objective of this Invest Igat 1 on is to study the 
structure of the atmosphere of Jupiter using data from the 
Probe structure* composition* nephelometer * and net-flus 
radiometer In vest Igat Ions* together with Orblter 

phatepolarlmeter/radlaoeter and near Infrared mapping 
spectroscopy remote-sensing data. Results Include an analysis 
of radiative eaulllbrlum In the upper troposphere and 
stratosphere and an assessment of the Information required In 
general for successful remote determination of atmospheric 
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HttDC 10- JOPO -22 INVESTIGATIVE PROGRAM 

COM It 


IIUUO 0RI1TEA* ON(N 

INVCST IGAT ION NANC* COMPOSITION Of ThC JOVIAN ATMOSPHERE 
1 IDS* 


NSSOC 10- JOPO -IS INVESTIGATIVE WOMM 

COOC CL 

INVESTIGATION DX SC I I NC € s * 
nmtTIM ATMOSPHERES 

MMOUNCl 

PI - t. out* STATE 0 O’ NCd TOOK 

BRIEF DESCRIPTION 

This Inveat 1 o • t Ion use* In situ dot. ffM IN naas 
•pacirooeter and h»Uji Int erfaronet er 1 nvest 1 gat Iona on tha 
Probe and renote data fron the naar Infrared napping 
• oect r escopy and other Orpttar tnvadtigitlona It rotaoHih a 
dirad calibration at pr- vl oua re note neoaurenenta af tha 
conposltlon af Jupiter by voyager* IRIS* and oarth-basad 
•ractr aacoplc obaarv at tona . 

GALILEO OfllURi POLLAC — — — 

invest igation Nine- thermal and dynamical properties or thc 
JOVlAh ATMOSPHERE CIOS) 

NSSOC ID- joro -If INVESTIGATIVE M 06 »AO 

COOC CL 

INVESTIGATION OISCIPLINCISI 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI - J.l. ’Oil AC* NASA-AAC 

taxer orscairTiON 

Tha purpaaa of this Inveat Igat Ian It to aatoralna tha 
vortical taaaaratura structure and dynaalca «f the Jovian 
atMoaphara using data fron all of tha Probe tnvaat tgat Iona to 
charactarlfa tha rolat of radlatlva heating* tharaai 
convection, l at ant haat release* and Intornal energy sources* 

....... o A l IlC 0 ORBITCR. RUSSELL— ——————— 

INVESTIGATION NAME- I NTE A ACT IONS O’ JOVIAN AND SATfLLI TC 
MAGNETOSPHERES ( I0SI 


INVCST | BAT 10*. DISC1PL!Nt(SI 
PARTICLES ANO f 1 ElO S 

PERSONNEL 

ri - r.L. scarf tan mttat aaouo 

•Aicr oEScri’TioN 

Thla invaatlgat ion waaa aegnetosaherlc data Troa tha 
Orblter ala on alaana neve* ana anargatlc particle 

Invest Igat'ens ta atydy wave-part Ida Intogratlan phenomena* 
■ 1th oaphaala on evaluating tha effective transport 
coefficients (anoaaleus conduct Ivlty • altch-angta dlffualan 
caafflclant, ate.) aaaoclatad with tha aagretespherl c Plaaaa 
inatabll Itlaa and aatalllto-aagnatoathara 1 ntaroc t Iona. 

AALILCO ORBITCR* SCHUBERT— ———————— 

INVESTIGATION NANC- JOVIAN ATMOSPHERIC STRUCTURE AN9 
CIRCULATION IIOSI 

NtSOC 10- joro -22 INVESTIGATIVE PROGRAM 

CODE CL 

investigation DISCIPLINE IS) 
planetary atmospheres 

PERSONNEL 

PI - C. SCHUBERT u or cal ir t LA 

BRIEF DESCRIPTION 

Thla tnvaat 1 gat t on waaa data froa tha Orbltar Inaging 
tnvaat Igat ton and fron all af tha Proba tnvaat tgat tana to otudy 
tha tharaai and dynanlcal pracaaaaa raaaonalbla far tha global 
ataoapharlc circulation of Jualtor and tha nayc that thoaa 
pracaaaaa ora Influenced by tha atrwetyra af tha cloud layers* 

....... GALILEO ORB I TER* SOME Tf— ——————— 

INVESTIGATION NANC- GALILEAN SATCLLI TC NAGNETIC PAOPCRTICS 

• JOVIAN NAGNETOSPHCAC INTERACTION tlOS) 

NSSOC 10- JOPO -2* INVESTIGATIVE PAOJRAN 

COOE EL 


INVESTIGATION DISCIPLINE CSI 
PARTICLES ANO • 1ELDS 
nagnetospmeaic PHYSICS 

INTERPLANETARY PHYSICS 


NSSOC 10- JOPO -20 INVESTIGATIVE PR06RAN 

CODE CL 


INVESTIGATION 01 SC I PL 1 NE t SI 
PARTICLES ANO PICLDS 
NAGNETOSPHCRXC PHYSICS 
INIERPLANCTAPV physics 

PERSONNC' 

PI - C*T. RUSSELL U Or CAL IP * LA 

•RIEr DESCRIPTION 

Thlc Invaatlgat l*n waaa data fron tha Orbltar 
nagnat onatar « plaaaa* plaeoa nave* and anargatlc partlclo 
tnvaat Igation* (1) ta atudy tha Jovian nagnat aaphara and 
aatall Ito-nagnatoaahara interaction* tylth anahaala on refining 
nodal* of tha Jovian naln field)! (21 to atudy the Internal 
atructura of tha Galilean satellite* froa their Interaction* 
■1th the aablont aedluni O) ta Invaatlgata th* dynaalca af the 
oagnetoaaharel and (41 to eaanlne critically tha obaorvat tonal 
data pertaining to energetic partlclo tranaport* accolerat Ion* 
and laaa In the Jovian Magnetosphere* 

GALILEO ORBITCR* SAGAN— ———————————— 

INVESTIGATION NANC- ORGANIC ChENISTRY Or THE JOVIAN 
ATNOSPhERC (IDS) 

NSSOC ID- JOPO -21 INVESTIGATIVE PROGRAM 

COOC CL 

INVESTIGATION 01 SC IPL I NE ( S> 
PLANETARY ATMOSPHERES 

PERSONNEL 

PI • C. SAGAN CORNELL U 

d*tcr DESCRIPTION 

Thla Invest Igat Ion waaa data froa the Orbltar naar 
Infrared neaolng spectreacoay and ultravlalot aaactroacapy 
inveat igat ions , together with the Probe conpaaltlan and 
nephelooeter Inveat 1 gat Iona* to atudy the organic chenlatry af 
the • avian etoeaphere* ulth anphaala on the nature of the 
organic and Inorganic chronopheres that arodwet tha calora of 
the Jovian clouds* 


PERSONNEL 

PI - C.P. SONETT U 0’ ARI20NA 

GRIEF DESCRIPTION 

Tha pwrpoaoo ot this Inveat Igat Ian are ta woe data frao 
the Orblter oegne toneter* plaa»a* and plaaaa «ave 
Inveat Igat Ions ta aeasure any Intrinsic nagnat 1c fields that 
nay ealst on the Galilean satellites and to Investigate the 
proceaaos hereby these satellites Interact ulth the 
Magnetosphere and naln field of Jupiter* Including cooper Isons 
to sloller Interactions Involving the neon. 

....... GALILEO ORBITCR, VAN ALLIS— —————— 

INVESTIGATION NAME- ENERGETIC PARTICLES ANO ROLE OF 
GALILEAN SATELLITES 

NSSOC ID- JOPO -24 INVESTIGATIVE PROGRAM 

COOC CL 

INVESTIGATION 01 SC I PL INC ( S ) 
PARTICLE? ANO fields 

PERSONNEL 

PI - J.A. VAN ALLEN U O’ 10VA 

BRIEF DESCRIPTION 

The objectives of this eaperloent a-r to use data fron 
the particles and fields eaperlnents ta study the physical 
dynaalca (origin* accelerations* diffusion* and loss) af 
energetic charged partlclo* In the Jovian oegnetedlefc ulth 
particular eophesl* on the variability of phenooene ulth real 
tine and ulth local t Inel the role of tha Galilean satellites 
In the absorption* Injection* accolorat 1 on* and dlffualan af 
energetic charged partlcloal and acceleration* diffusion* ana 
loss of energet 1c charged particle* within the Inner 
aegnetosphere* and the overall energetics of tha Jovian 
nagnat asp hare* 

....... GALILEO ORBITCR* KILL IANS 

INVESTIGATION name- energet IT PARTICLE DETECTOR CCPOI 


....... GALILEO ORBITCR* SCARF ———————————— 

INVESTIGATION NAME- VAVE-P.'RTI CLC INTERACTION PHENOMENA AT 
JJP1TER (IDS) 


NSSOC 10- JOPO -04 


INVESTIGATIVE PROGRAM 
COOE LL/CO-OP 


INVESTIGATION 01 SC IPL INC ( S I 
PARTICLES ANO FJELOS 

pi 'AtTosPHERic physic* 


original 

°* poor 


pale is 

Quality 


is r 


PERSONNEL 


FI 


0* J. 

WILLIAMS 

APPLIED PHYSICS LAB 

01 


T*F. 

ARMSTRONG 

U OF KANSAS 

01 


T.A. 

FRITZ 

LOS ALAMOS NAT LAB 

01 


S* M* 

KRIMIGIS 

APPLIE0 p HrsiCS LAB 

01 


L* J* 

LANZEROTTI 

BELL TELEPHONE LAB 

01 


R*W* 

MCENTIRE 

APPLIED PHYSICS LAS 

01 


J.G. 

ROEDERER 

U OF ALASKA 

01 


E.C. 

ROELOF 

APPLIED PHYSICS LAB 

01 


W • 

STU0EMANN 

MPI-AERONOMV 

01 


8 . 

WILKEN 

MPI-AERONONV 


BRIEF DESCRIPTION 

The purposes of this Investigation art (1) to study the 
detailed energy, angular distribution, and stability of trappod 
protons* oltc trons* and Ions* and dattralnt Ion composition* 
(2) to Investigate the Intaract Ions of these oartlclas with the 
satellites and the solar wind) M) to aaasura tharaal plasaa 
flow velocities and taaparaturaa ; and (D to Investigate 
adiabatic and nontheraal processes In the trapsed radiation. 
The Instrument package consists of a low-energy aagnetospher 1e 
aeasureaent system < LEMMS I • a coaposltlon measurement systea 
(CHS la and an Instrument stepping platfora. The LEMMS* energy 
range and charge response are 0*015 - 11 NeV for electrons and 
0.02 - 55 Mev/nucleon for protons and Ions. These are 

determined through aagnetlc deflection* dE/ds* and F 
techniques* The CMS uses d£/d~* E* time of flight* and pulse 
height analysis techniques to measure helium through Iron with 
varying energy responses In the 0.15 - 100 MeV/nucleon range. 
The Instrument package Is mounted on the spinning section of 
the Orblter. The total mass Is T.s kg and the total cower Is 
7*1 w. 

••••••••••••«••••••••••••••• GALILEO PROBE* •• •• 


SPACECRAFT COMMON NAME- GALILEO PROBE 
ALTERNATE NAMES- JUPITER 0RBITER PROBE* J0P 
GALILEO 

NSSOC 10- JUP 

LAUNCH 0ATE- 05/50/86 HEIGHT- 250. KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITEO STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/AGENCt 

UNITEO STATES NASA-OSSA 

PLANNED ORBIT PARAMETERS 

ORBIT TYPE- JUPITER PROBE 

PERSONNEL 


MG 


A. 

DIAZ 

NASA HEA39UARTERS 

SC 


W. 

0UAI0E 

NASA HEADQUARTERS 

PM 


J* 

CASANI 

NASA-JPL 

PM 


J* 

SPERANS 

NASA-ARC 

PS 


L. 

COLIN 

NASA-ARC 

PS 


T.V. 

JOHNSON 

NASA-JPL 


BRIEF DESCRIPTION 

The purposes of this In*' stlgat Ion are (11 to measure 
vertical distribution of net flus of solar energy and planetary 
ealeslon In the region of the atmosphere from 0.1 to 10 bars* 
(21 to determine the location of cloud layers* and (SI ta 
obtain evidence on the vising ratios of selected constituents 
and the opacity of clouds and aerosols In the Infrared* A 
multichannel radiometer measures flus In about 30-deg cones 
alternately centered plus or minus AS oeg from the Probe 
horltontal* The radiometer has an onboard calibration systea 
(two black bodies)* a multidetector array (with channels at 
approalaately 0*3 - 3*0* 0*3 - 2000* 20 - 30* 30 - A0* and A0 - 
60 micrometers)* and an array of sis pyroelectric detectors* 
The radiometer Is mounted on the Probe with eiternal viewing 
after shield deployment* The total mass Is 2*3 kg and the 
total power Is A.6 w. 

GALILEO PROBE* LANZEROTTI 

INVESTIGATION NAME- LIGHTNING AN0 RA0I3 EMISSIONS (LRD) 

NSSOC 10- JOP -06 INVESTIGATIVE PROGRAM 

CODE EL/CO-OP 

INVESTIGATION DISCIPLINED) 
PLANETARY atmospheres 
SPACE PLASMAS 
PLANETARY MAGNETIC FIELD 

PERSONNEL 


PI 

- 

L*J* 

LANZEROTTI 

BELL TElEPhON 

E LAB 

01 


G* 

0CHMEL 

BRAUNSCHWEIG 

TECH U 

01 


F.O. 

GLIEM 

BRAUNSCHWEIG 

TECH U 

01 


E.P* 

KRI0CR 

U OF ARIZONA 


01 


K. 

RINNERT 

mpi-aeronomy 


OI 


M* 

UHAN 

U OF FLORIDA 


01 


H* 

FISCHER 

U OF KIEL 


OI 


J.O. 

MIHAL0V 

NASA-ARC 


01 


G* 

SCHM10KI 

U 0 s KIEL 


OI 


G.H. 

UlBBERENZ 

U OF KIEL 


BRIEF 

DESCRIPTION 

The objectives of this 

Investigation are (1) 

to verify 

the 

eilstence of lightning 

on Jupiter and measure 

Its basic 


physical characteristics and (2) to measure rf noise levels and 
one magnetic field component near Jupiter. Two Instruments are 
used for this Investigation: an electromagnetic sensor and an 
optical sensor. The e lect romagnet 1c sensor has a ferrite-core 
antenna with a preamplifier as an rf sensor. The frequency 
domain Is 3* 15* and 100 kHz narrow-band. The time domain Is 1 
Hz to 100 kHz* and the resolution Is 16 s. The optical sensor 
has a photodiode with a flsheye lens. There Is coincidence and 
anticoincidence between the rf and optical aensors* The 
electromagnetic sensor Is mounted under the Probe afterbody* 
while the optical sensor Is mounted on the Probe envelope* 
looking out peroendlcu lar ly to the Probe spin ails* The total 
mass Is 1.1 kg and the total continuous power Is 1*0 w. 

GALILEO PROBE. NIEMANN™ 


BRIEF DESCRIPTION 

The Probe Is a staged- vented system composed of a 
deceleration module and a descent module. The Probe Is 
launched from the Shuttle attached to the Galileo Orblter with 
Centaur upper stages* Its mass and diameter are 250 kg and 1.2 
m* respect Ively* The deceleration module consists of structure 
and heat shields* The descent module contains the science 
Instruments. Probe electronics and power sources are vented to 
the Jovian atmosphere* a parachute Is used to control the 
Probe descent rate* In situ science measurements are made 

prior to and during hlgh-soeed entry and descent. Power Is 
supplied by a battery. Data are telemetered to the Orblter* 
which In turn relays them to earth. The In situ measurements 
give Information on the physical structure* chemical 
composition* and location of clouds In the troposphere* and the 
thermal balance of the planet. Data are stored In a memory 
unit for the period of communl cat Ion blackout durl. g entry* and 
then transmitted to the Orblter* Interleaved with real-time 
data* 

....... GALILEO PROBE* BOE SE — — — ————————————— 

INVESTIGATION NAME- NET FLUX RADIOMETER (NFR) 

NSSOC 10- JOP -0A INVESTIGATIVE PROGRAM 

CODE EL 


INVESTIGATION 01 St IPL I NE ( S) 
PLANETOLOGY 
PLANETARY ATMOSPHERES 


PERSONNEL 



PI - R*W* 

BOESE 

NASA-ARC 

01 • J.B. 

POLLACK 

NASA-ARC 

01 - P*M. 

SILVAGG 10 

LAWRENCE LIVERMORE 

01 - L.A. 

SR0M0VSKY 

U OF WISCONSIN 


INVESTIGATION NAME- NEUTRAL MASS SPECTROSCOPY (NNS ) 

NSSOC ID- JOP -03 INVESTIGATIVE PROGRAM 

CODE Cl 

INVESTIGATION DISCIPLINE (S) 
ATMOSPHERIC PHYSICS 

planetary atmospheres 

PERSONNEL 


PI 

— H «B . 

NIEMANN 

NA SA-3S r C 

01 

— S .K . 

ATRCYA 

U OF MICHIGAN 

01 

- G.R* 

CARIGNAN 

U OF MICHIGAN 

01 

- T.M. 

00NAH UE 

U OF MICHIGAN 

01 

- R.E. 

HARTLE 

NASA-GSFC 

01 

- O.M. 

HUNTEN 

U OF ARIZONA 

01 

- T. 

OWEN 

STATE U OF NEW 

01 

- N.W. 

SPENCER 

NASA-GSFC 

BRIEF 

DESCRIPTION 



The objective of this Investigation Is to determine the 
chemlcel and Isotopic composition and physical «tate of the 
Jovian atmosphere* Including vertical variations from 0*1 to 10 
bars or greater. Mlilng ratios are determined for He to IS 
accuracy and for H20* Cha* and NM3 to 5X accuracy. The 
Isotopic ratio of Ne20 to Ne22 Is measured to an accuracy of 
2S. All species with mass numbers 1 to 52* plus selected 
species at higher mass numbers (Including krypton and senon) 
are measured. The Instrument Is a quadrupole mass spectrometer 
with an electron Impact Ion source having redundant electron 
beam guns of variable kinetic energy and a secondary electron 
multiplier Ion detector. The dual-channel sample Inlet system 
Includes an enrichment system for trace-gas and Isotope 
determlnat Ion* a tandem getter* and a sputter Ion pump. The 
mass range Is 1 - 52* 8A* and 131 u* The dynamic range Is 
l.E«8. Other species with masses greater than 52 u can be 
sought at the sacrifice of Integration time below 52 u. The 
scan period Is 3 to 60 s* The Instrument Is mounted on the 
Probe with the sample Inlet port near the stagnation point and 
the sample outlet port near the minimum pressure point. The 
total mass Is 7.1 kg and the total power Is 15 W* 


138 




— 6ALILE0 PROBE. RAGENT- 


INVEST IGAT ION NAME- NL'HELONETRY (NEP) 


NSSOC 10- JOP 


INVESTIGATIVE PROGRAM 

COOE EL/CO-OP 

INVESTIGATION OISCIPLlNE( S> 
PLANETARY ATMOSPHERES 
ATMOSPHERIC PHTSICS 


SPONSORING COUNTRY/ AGENCY 
U.S.S.R. 

FRANCE 

FRANCE 

PLANNEO ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOO- NO. MIN 
PERIAPSIS- 350. KM ALT 


INCLINATION- 51. DCS 
APOAPSIS- 350. KM ALT 


PERSONNEL 

PI - 0. RA6CNT 
01 - J.E. BLAMONT 
01 - G.W. GRAMS 
01 - J.8. POLLACK 


NASA-ARC 

CNRS-SA 

GEORGIA INST OF TECH 
NASA-ARC 


BRIEF DESCRIPTION 

The objective of (Ml Investigation \% to deteralne 
vortical extent. structure, and ol crophyslcal characteristics 
(particle size dlstr Ibut Ion* number density, and physical 
structural o 4 Jupiter's clouos over the range 0.1 to 10 bars. 
A single-wavelength. ajlt lole-angle (5) scattering 
nepheloeeter . with a gal llue-areenide LEO <9000 A) source and 
salld-state detectors Is Mounted on the Probe, ulth appropriate 
asternal viewing geooetry. Oeployaent takes place after the 
heat shield Is reooved. The total oass Is &.B kg snd the total 
continuous power Is 3.0 W. 


....... GALILEO PROBE. SICFF 

INVESTIGATION NAME- ATMOSPHERIC STRUCTURE (ASH 


NSSDC 10- JOP -02 


INVESTIGATIVE PROGRAM 
COOC CL 

INVESTIGATION 0 I SC IPL I NE ( S ) 
A TMOSPHE R IC PHYSICS 
PLANETARY ATMOSPHERES 


PI 

. 

A . 

SIEFF 

nasa-ar: 

01 

• 

R. C . 

BLANCHARD 

NASA-LARC 

OI 

- 

0 . B . 

KIRK 

NASA-ARC 

01 

. 

G. 

SCHUBERT 

U OF CALIF. LA 

01 

• 

S.C. 

SOMMER(RETIREO) 

NASA-ARC 

OI 

- 

ft .c . 

YOUNG 

NASA-ARC 


BRIEF DESCRIPTION 

The objective of this Invest Igat Ion Is to deteralne 
tenperature. pressure, density, and Molecular weight over an 
altitude range froa a threshold of about 1000 ka above the 
cloud deck down to Probe failure (deeper than 10-bar pressure). 
The Instruaent package consists of accel oration, teaperature. 
and pressure sensors and associated electronics. The package 
Is mounted In the Probe with the acceleroaeters near the 
Probe's center of gravity. The teaoerature-senslng head and 
pressure Inlet are deployed outside the Probe boundary layer. 
The total aass Is 1.9 kg and the total continuous power Is 3.3 

V. 


GALILEO PROBE. VON 2 AHN- 


IN VEST IGAT ION NAME- hELUM ABUNDANCE <hA0> 


NSSOC 10- JOP 


PERSONNEL 

PI • U. VON ZAHN 
01 - H.-J. HOFFMAN 
01 - O.M. HUNTEN 


INVESTIGATIVE PROGRAM 
COOC EL/CO-OP 

INVESTIGATION 01 SC IPL INE( S) 
ATMOSPHERIC PHYSICS 
planetary atmospheres 


U OF BONN 

MLSSERSChMIT-BOLK-BLOM 
U OF ARIZONA 


BRIEF DESCRIPTION 

The objective of this Investigation Is the precise (O.lt) 
deter* Inat 1 on of the belli* soundance In the Jovian ataosphere 
froa 3 to S bars. A two-era. double-pathlengt h oot leal 
Interf eroaeter that Includes an IR LEO light source, an 
Interference filter, and a photodetector array. Is used to 
Measure the refractive Index difference between an ataospherlc 
saaple and a reference gas mixture. It Is Mounted on the Probe 
with an Inlet pipe to the eoblent ataosphere. The total aass 
Is 1.0 kg and the total continuous power Is 0*7 w. 


BRIEF DESCRIPTION 

The Gaaaa-1 spacecraft contains two Instruaents designed 
by a collaboration of two French and four Soviet laboratories. 
The objective of the alsslon Is to observe high-energy gaaaa 
rays and M rays In space. Gaaaa-1 has a planned llfetlae of 1 
year. 


GAMMA-1. GALPER- 


INVESTIGATION NAME- HIGH-ENERGY SPARK CHAMBER GAMMA-RAY 

TELESCOPE 


NSSDC 10- GAMMA-1-01 


INVESTIGATIVE PROGRAM 
SCIENCE 


INVESTIGATION DISCIPLINED) 
GAMMA-RAY ASTRONOMY 


PERSONNEL 
PI - A. 

GALPER 

IK I 

01 


V. 

AKIMOV 

IK I 

01 


A. 

BAZER-BACHI 

CESR 

01 


J.M. 

LAVIGNE 

CE SR 

Ol 


J. 

LERAY 

CENS 

OI 


P. 

MANOR 0U 

CESR 

OI 


V. 

NESTEROV 

IK I 

01 


M. 

NIEL 

CESR 

OI 


B. 

parlier 

CENS 

OI 


G. 

VE0RENNE 

CESR 

01 


M. 

GR0S 

CENS 

BRIEF 

high- 

DESCRIPTION 

The Gaaaa-Ray Telescope Is designed 

energy gaaaa rays In the energy range 30 MeV 


an angular resolution of 5 arc-aln. In the order encountered 
by a valid gaaaa-ray event, the telescope consists of (1) a 
coded aperture aask. (2) a 50-ca by SO-ca, 12-eleaent. wlde-gap 
spark chaaber which Is viewed with both a vldlcon caaera and a 
photographic caaera. and surrounded by on anticoincidence 
detector. (3) a two-level t lae-of-f l Ight telescope. (0) a 
slngle-c leaent wlde-gap spark chaaber. and (3) a calorimeter 
which Is a sandwich of lead plates and scintillation counters. 
The coded aperture aask Is coaprlsed of two 1-dlaens lonal 
aasks. each of which has a very saall unit cell size (1 aa). 
This aperture aask allows angular resolution of 3 arc-aln but 
Halts the field of view to 2.3 deg Fwhm. The 12-eleaent spark 
chaaber Is designed to provide an energy resolution of 30X and 
a gaaaa-ray efficiency of IBS at 100 MeV. It Is planned that 
cosaonauts will periodically retrieve the exposed file froa the 
photographic caaera and Insert unexposed flla. The 
t lae-of-f light telescope Is the triggering aechanlsa for the 
Gaaaa-Ray Telescope and uses two levels of sectional plastic 
scintillation counters to detect relativistic charged particles 
aovlng toward the calorimeter. The s Ingle-eleaent spark 
chaaber above the calorlaeter leproves the calorlaeter 
performance by giving the entry position of the electrons along 
with an Indication of whether any energy has been removed from 
*nc calorimeter. The calorlaeter measures gamaa-ray energies 
to * 121 resolution at 100 MeV. The sensitivity of the 
Gaae»-Ray Telescope allows It to detect sources with a flux of 
1E(-A) photons/(sa ca-s) In l month of observation. The 
sensitivity and angular resolution are designed to provide 
Improved definition of the character 1st les of the galactic 
plane at gaaaa-ray wavelengths and position Information on many 
of the localized excesses already observed. It Is also 
possible for the telescope to detect new extragalact 1e sources 
■Ithln Its saall fov. 


GAMMA-1. GALPER- 


1NVESTIGATI0N NAME- PULSAR X2. VARIABLE SOURCE X-RAY 
TELESCOPE 


NSSOC 10- GAMMA- l- 02 


INVESTIGATIVE PROGRAM 
SCIENCE 


INVESTIGATION DI SC I PL I NE < S ) 
X-RAY ASTRONOMY 


SPACECRAFT COMMON NAME- GAMMA-1 
ALTERNATE names- gamma-j 

NSSOC ID- GAMMA-1 

LAUNCH DATE- OG/OO/Bfc 

LAUNCH SITE- UNKNOWN. U.S.S.R. 

LAUNCH VEHICLE- 


WEIGHT- 7000. KG 


PI 


A. 

GALPER 

IK I 

01 


V . 

AKIMOV 

Ik I 

01 


A. 

BAZER-BACHI 

CESR 

ot 


J.M. 

LAVIGNE 

CE5R 

01 


P. 

MANOROU 

CESR 

01 


V. 

NESTEROV 

IK I 

01 


M. 

NIEL 

CESR 

01 


G. 

VEORENNE 

CESR 
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BRIEF DESCRIPTION 

TM» ImtruMnt It designed to observe K-r*y bursters* 
transient t and pulsars In the energy range of 2 to 25 keVw It 
consists of four 150-sq-cm« thln-wlndow proportional counters* 
each ulth a 10- by 10-deg row. The detectors are separated by 
10 oeg* giving an overall FOV of 30 by 30 deg and a resolution 
of 20 src-mln for sufficiently Intense sources. The Instrument 
contains electronics for on-ooard data analysis of amounts of 
data fro* Billiseconds to days. These electronics are designed 
to analyse fluctuations and oerlodlelt les froa microsecond* to 


GIOTTO 


SPACECRAFT COMMON NAME- GIOTTO 
ALTERNATE NAPES- 

NSSDC 10- GIOTTO 

LAUNCH DATE- 07/15/85 uE I GMT- 95C. KG 

LAUNCH SITE- KOUROO (CENTRE SPATIAL GUT ANA ! S ) « FRENCH GUIANA 
LAUNCH WEHICLE- API ANE 3 

SPONSORING COUNTRT/AGENCT 

INTERNATIONAL ESA 


PLANNED ORBIT PARAMETERS 

ORBIT TYPE- COMET RENDEZVOUS 


personnel 

PM 

- 0. 

PS 

- R. 

BRIEF 

0ESCR 


This 

March 

13* 


OALE 

REINHSRD 


ESA-ESTEC 

ESA-ESTEC 


mission Is designed to encounter Halley's coset on 
1986* at a distance of 0.89 Au froa the sun and 0.9P 
AU froa the earth at an angle of 107 deg froa the coaet-sun 
line. The spacecraft Is dased as ajch as oosslble on the 
ESA-GEOS spacecraft and Is spin stabilized with a rate of 15 
rpa. During the encounter with Halley's coaet. the spin ails 
Is aligned with the relative vector velocity. The 1.5-a dish 
antenna* operating at x-oand* Is Inclined and despun In order 
to point at the earth (99 deg with respect to the velocity 
vector). The scientific payload of 10 eiperlaents weighs 59.9 
kg. A camera produces color ohotographs of the nucleus. Other 
objectives of the mission are (1) to determine the elemental 
and Isotopic composition of volatile coaponents In the coaetery 
cobs, particularly oarent molecules* C2) to characterize the 
physical and chealcal orocesses that occur In the cosetary 
atmosphere and Ionosphere* (3) to determine the elemental and 
Isotopic composition of dust particles* (9) to measure total 
gas-product Ion rate and dust flu* and slze/aass distribution; 
and to derive the dust-to-gas ratio! and <5) to investigate the 
macroscopic systems of plasma flows resulting from the 
cometary-solar wind Interaction. The goal Is to come within 
500 km of Halley's comet at closest encounter. The spacecraft 
has a dust shield consisting of a front sheet of Al l mm thick 
and a 12-m* melvar near sheet separated by 25 cm* which should 
withstand Impacts of particles up to 0.1 g. The experiments 
are switched on 3 h 95 min before closest approach. During the 
cruise mode* the spacecraft Is controlled by ESOC using the 
30-m antenna at uellhelm. For the 9-h encounter* the 69-m 
antenna at Parkes* Australia* Is employed. 


GIOTTO* BALSIGER 


INVESTIGATION NARE- ION MASS SPECTROMETER (IMS) 

NSS0C ID- GIOTTO -03 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION 0 ISC IPL I NE t S > 
PLANETOLOGY 
PARTICLES AND FIELOS 


PERSONNEL 


PI 

- H. 

BALSIGER 

U OF BERNE 

01 

- E.G. 

SHELLEY 

LOCKHEED PALO ALTO 

01 

- ft • G • 

JOHNSON 

OF. OF SCUTECH POLICY 

01 

- H . S. 

BAI0GE 

MASS INST OF TECH 

01 

- Aw J. 

LAZARUS 

MASS T NST OF TECH 

01 

- B.E. 

GOLDSTEIN 

NASA- JPL 

01 

- W.T. 

HUNTRESS 

NASA-JPl 

01 

- M.M. 

NEUGEBAUER 

NASA -JPL 

01 

- R.M. 

GOLDSTEIN 

NASA-JPL 

Cl 

- E. 

UNGSTRUP 

DANISH SPACE RES INST 

01 

— H. A. 

BOSE NB A uE P 

MPI- aeronomy 

01 

- R. 

SCHuENN 

mpi-aeronomy 

01 

- M.-H. 

IP 

MPI- AERONOMY 

01 

- O.T. 

YOUNG 

l OS ALAMOS NAT LAB 

01 

- R.0. 

SHARP 

LOCKHEED PALO ALTO 

01 

- J. 

GEISS 

U OF BERNE 

01 

- F. 

BUEHLER 

U OF BERNE 

01 

- R. 

BENSON 

TEXAS A«M 

BRIEF 

comoos 

0ESCAIPT 10N 

The objective of the Investigation Is to measure the ion 
Itlon* energy* and angular distribution In the coma of 

Comet 

Hal ley 

• The Instrument consists of two sensors! the 

High-Energy ft 

ange Spectrometer 

(HERS) specialized for the outer 

coma 

and the 

High- Intensity Spectrometer (HIS) specialized for 

the Inner coma* The "ERS 

sensor has (1) an r lec t ros t at 1 c 

mirror 

for 

deflecting Ions 

from the spacecraft ram direction 


Into the sensor* Instead of having the solar wind Ions enter* 
(2) cylindrical acceleration grids which channe the energy of 
the Ions so they can pass through the magnetic analyzer! (3) a 
sector magnet that acts as s aomentum/charge filter: (9) an 
electrostatic deflection plate that sorts the Ions by 
energy/charge* and (5) particle detectors consisting of a 
two-dimensional mlcrochannel plate (MCP) and 
channel-electron-ault Ip l lers CCCM) for measuring aass/charge 
ana elevation angle. The energy range Is from 20 ev to nearly 
lb fceV* depending on the m/Q, and the mass Is Determined In 3 
or 9 mass groups (e.g.* 1 to 9* 9 to lb* lb to b9 u> with a 
■ass resolution of M/delta M equal to about 20. The elevation 
angle* the polar angle relative to the soln ails* covers 30 deg 
and Is measured In 9 sins* giving a resolution of 7.5 deg. The 
azlauth angle Is spin-scanned and has a resolution of 9 deg. 
The MCP allows the simultaneous measurement of mass and 
elevation angle for a given Ion momentum per charge (S kv). A 
complete scan over mass* energy* ana angle takes about 12 s* 
but other scans can be selected. The His sensor Is used to 
measure the relatively cold* low-energy coaetary suedes. This 
sensor has (1) a set of deflection plates above the spacecraft 
skin; (2) a quadr Ispher leal lens followed by (3) a set of 
acceleration grids; (9) a permanent magnet; (5) a second 
ouadrl tpher leal lens* or analyzer; (6) a block of glass with 
conductive surfaces wltn holes In four directions that serves 
as a particle distributor and amplifier* and (7) lb CE*s to 
detect the emergent particles. hIS measures energies from 300 
to lb25 eV over a m/3 of 12 - b5 with a resolution (M/Delta M) 
of about 20* In an elevation angular range of 27 deg. The 
azimuth angle Is spin-scanned ano the time resolution for a set 
of measurements Is about 9 s. The density range covered by 
HERS Is l.E-3 to l.E2/cc* while that for mis Is l.E-2 to 
1.E9/CC. The Instrument uses a microprocessor for operation 
and control. More details about this Instrument can be founc 
In "The Giotto Mass Spectrometer" by Balslger et al.* ESA 
SP-lb9* June 1901. 


GIOTTO* JOMNSTONE- 


I NVEST IGATI ON NAME- CGMET AR Y PLASMA ION "ASS AND ENERGY PER 
CHARGE ANALYZEPS 

NSSDC ID- GIOTTO -05 INVESTIGATIVE RROGRAw 

SCIENCE 

INVESTIGATION DI SCIPl INE< S) 
planetology 
PARTICLES AND FIELDS 

PERSONNEL 


PI 

- 

A.0. 

JOHNSTONE 

mull apd space SCI lab 

01 

- 

w#c. 

FELDMAN 

LOS ALAMOS NAT LAB 

01 

- 

p. 

CERULLI 

CNR* S* ACC PLASMA LAB 

01 

- 

A. 

EGID! 

CNR* SPACE PLASMA LAP 

01 

- 

P. 

OORROWOLNY 

CNR. SPACE PLASMA LAB 

01 

- 

H. 

REME 

CESR 

01 

- 

M.K. 

UAllI S 

U COLLEGE CARDIFF 

01 

- 

J. 0 . 

UlNNINGHAM 

S0UT-u£ST R£S INST 

01 

- 

K . 

jockers 

MP I-F.£R0N0HY 

01 

- 

H . ft . 

PCSENBAUER 

HP I-wEPONOMY 

01 

- 

R • 

UlLKEN 

MPI-A-RDNQmt 

01 

- 

V. 

STUDEMANN 

HP i-aeronomy 

01 

- 

0 . A . 

BRYANT 

ftj T h£B FOR 0 APPLETON L. 

01 

- 

D. R. 

LEPINE 

RuTmERFORD APPLETON L. 

01 

- 

R . 

LUEST 

ISA 

01 

- 

H.U . 

SCHMI0T 

MP I— PwYS ASTROPMYS 

01 

- 

G. 

P ASCHMANN 

MP I-EXTR ATERR PHY$ 

01 

- 

L.F.B 

•BIEftMANV 

MPI-E XTRA TERR PMYS 

01 

- 

G. 

HAERENOEL 

mPI-ExTft ATERR PMYS 

01 

- 

V. 

F0RMISAN0 

CNR* SPACE PLASMA LAB 

01 

- 

R. 

TERENZI 

CNR. SPACE PLASm* LAR 

BRIEF DESCRIPTION 

The objective of 
plasma flow around Comet 

this Investigation Is to measure the 
Halley In order to study (1) the mass 


loading of the solar wind Dy Ions of cometary orlqln, *2) the 
eilstence* location* and strength of the upstream shock 

transition In the solar wine flow* (3) the position of and 
forces controlling the pressure balance surface between the 
cometary ana the solar plasma* (*> the orocesses that form tall 
rays and other discrete visible features In the coma* and (5) 
the detection of wave motion Induced by the cometary 

Interaction that leads to the thermallzat Ion of solar wine and 
Implanted Ions. The Instrument employs two sensors. Cne Is a 
270-deg spherical e lect i ost at 1c energy analyzer (EE*) with a 
mlcrochannel plate detector that measures the three-dimensional 
energy/ char ge distribution of positive Ions from 10 eV to 20 
keV over the polar angle range 20 - IB 0 deg with resoect to the 
spin ails of the spacecraft. A complete set of measurements Is 
obtained every spin period (9 s). The second sensor consists 
of a quad r Ispher 1c al EEA with si* 1 1me-c f- f l Ight analyzers set 
at different polar angles In the range 20 - 160 deg. The 
t hree-d Imens Iona l energy distribution of five major mass groups 
of Ions up to *9 u over the energy range 0.1 - 70 keV Is 
measured In 32 spin periods (12ft s>. 

— GIOTTO* "ELLER - — 

INVESTIGATION NAME- halLET NUCLEJS IMAGING MMO 
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GIOTTO -01 


INVESTIGATIVE PAO&RAM 
SCICMCC 

INVESTIGATION DISCIPLINED) 
PLANETOLOGY 

interplanetary physics 


100 u and the dynaalc range that can be handled In one aaaa 
spec t rua la UE3. Additional detail for this Instruaent can be 
found In "The Particulate lopact Analyzer* an Instrument to 
Analyse Soall Particles Released by Halley's Coaet* by J* 
Kissel* ESA SP-169* June 1981. 
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PI 
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H® li* 

KELLER 

MPI-AERONOMY 
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NAME- NEUTRAL 

NASS SPECTROMETER <NNS) 
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R.M. 

BONNET 
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01 


C*B* 
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NSSOC 
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INVESTIGATIVE PROGRAM 
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U.A. 
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BALL AEROSPACE SYS 01 V 




SCIENCE 

01 


c. 
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INST 0* AS TROPHY SI Q UC 
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c. 

BARB I ER I 

INST 01 astronomia 




INVESTIGATION DISCIPLINED) 

01 


Cm 

ARPIGNY 

INST O'ASTROPHYSIOUE 




INTERPLANETARY PHYSICS 

01 


L*F*e 

.B1ERMANN 

MPI-EXTRATCRR PHYS 




PLANETARY ATMOSPHERES 

01 


•a 

COLOMBO 

U OF PADOVA 





01 


W *F« 

HuEBNER 

LOS ALAMOS SCI LAB 

PERSONNEL 



01 


0* M* 

HUGHES 

U OF SHEFFIELD 

PI 

• 0* 

KR ANKOWSK V 

MP I-NuCLE AR PHYS 

01 


F.L. 

MHIPPLE 
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01 

- p. 
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MPI-NUCLCAA PHYS 

01 


M.K.H 

•SCHMIDT 

mpi-acronomy 

01 

- P.K. 

EBEAMAADT 

U Of BERNE 

01 


K • 

wIlhEL" 

MPI-AERONOMY 

01 

- U* 

HERRMANN 

U OF BERNE 

01 


3* 
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INST 0*ASTROPHYSIOUE 

01 

- J.J. 

BERTHEL1ER 

CAPE* CNRS-CNET 

01 


S. 

CAZCS 

CNRS-LPSP 

01 

- J.M 

ill iano 

CNAS-CAPE 

01 


P. 

BENVENJTI 

INST 01 ASTRONOMIA 

01 

- J.H ■ 

HOFFMAN 

U OF TEXAS* 0ALLAS 

01 

- 

P* 

SEIGE 

OFVLR 

01 

- A. R. 

HODGES 

U OF TEXAS* 0ALLAS 






01 

- H.U. 

KELLER 

MPI-AERONOMY 

BRIEF 

DESCRIPTION 


01 

- M. 

FEST0U 

CNRS-SA 


The Holley Multicolor Caaere (hmC) Is designed to provide 
hlgh-resclut Ion loages of the nucleus and the coo* of Halley's 
coaet In nine colors and tao oolar liatlons* The caoera 
operates In a spin-scan node and uses a 1 -■ focal length 
P Itchey-Chret len telescope with an effective f nueber of 7*68* 
The Instanteous field of view Is 1*5 deg with no vignetting and 
the whole sphere can t>e viewed using rotation of the caoera* 
tilting of the 45-deg deflecting alrror* and the spacecraft 
spin. The entrance colllaator Is at 90 deg with resoect to the 
telescooe ails of sy»«et ry* wMch Is the axis of rotation for 
the whole systea. The light Is deflected by 90 deg by a alrror 
that can oe adjusted by about 1 deg about an ails perpenol cular 
to the plane of syaoetry of the telescope. The sensors are tao 
area char ge-couol ed derices (CCD) and one Retlcon. The CCDs 
have tao segments each that provide 390 a 292 pixels uhlle the 
Retlcon has 2 a 936 pixels. The pixel size In alcroaeters Is 
22*3 x 22*3 for the CCOs and 30 x 375 for the Retlcon. The 
spectral response of the whole systea Is about 350 to 1100 no 
and a filter wheel Is used to ootaln 4 bands sleultaneousl y for 
color and polarization or 11 broad and narrow bands 
alternately* The resolution In observing the coaet Is 11 
a/plsel at a slant range of 500 ka. 
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eRIEP DESCRIPTION 

The objective of this Investigation Is to deterolne the 
chealcal and ohyslcal oropertles of the dust particles released 
by Coeet Halley* The instruaent Is a redesign of the one flown 
on Hellos-A and -0 by *echt1g and colleagues. The chealcal 
coaposltlon and the «ats of Individual particles are Measured* 
The Iwpact count as a function of the position relative to the 
coret's nucleus provides the *ass distribution and the rate of 
production of dust* The reasureamts should provide (1) the 
eleaental abundance of Individual particles* (2) coapos It lonal 
distribution around the coaet* and (3) deter alnat Ion of 
soeelfle Isotopic ratios* such as 6L1/7L1* 109/116. or 12C/13C* 
The Instruaent consists of (1) an adjustable entrance port* 12) 
a target of atonic «ati >105* *3) a set of acceleration grids* 
14) a two-section t lae -of -f l Ight drift tube* (5) an Ion 
reflector cha"br-* and an electron wultloller tube* The 
particles are *»asured by the charge of the Inpact plasaa* the 
leoact light flash* a"3 nass dlsaerslon through the 
t 1ae-o f-f l Ight tube. Calibration with a ground-based dust 
accelerator Is Iterative to the Int e rp ret at Ion of the data* 
The Instruaent handles an 1*oact rate up to 100/St which Is 
controlled by the varlaale entrance port (1 - 500 so ) under 
Microprocessor control ano covers the particle nass range froa 
3. E-16 to 5*E-10 q* The Mass resolution M/delta “ Is 200 at 


BRIEF DESCRIPTION 

The objective of the Invest Igat Ion Is to Identify the 
chealcal nature of the neutral o*s aoiecules and Ionic species 
In the coaa of Coaet Halley* and to aeasure their chealcal and 
Isotopic abundances and their velocity dlstr Ibut Ions • The 
Instruaent consists of two sensors: (1) the M-anslyzer that 
will provide direct aass analysis In the range 1-3G u* and (2) 
The E-analyzer that will provide energy analysis In the range 
froa about 25 ev to 2.1 ketf* c or responding to kinetic energies 
of coso port Ides with aosses between l u and B6 u* at the 
relative probe velocity of 61*7 ks/i* The energy analyzer la a 
parallel plate electrostatic deflector using on extended fecal 
plane detector to cover tho entire range In two or three 
aeesureoents* The aass analyzer Is a parallel plate deflector 
followed by o aagnet • this co*tf Igurat Ion provides double 
focusing* 1*e*» supratheraal species having different energies 
resulting froa their notions In the coaet frsoe of referonco 
will still be focused* The detectors ore alcrochonnel plates 
followed by an array of charge-sensitive anodes* Both 
analyzers cycle between a neutral aode when gas aoiecules are 
Ionized by electrons boabordlng than In o fly-through type 
source* and an Ion aode aeosurlng sapient coeetary Ions* At 
greater distance froa the nucleus (until 1 h before closest 
encounter) the experlaent provides Ion exposition and 
directional analysis* by applying variable deflecting voltages 
In front of the analyzers* During the close encounter* 
eophasls Is on the neutral gas Investigation which Includes low 
Ionization energies for the dlscr lalnat Ion of f rogoentotlon 
effects* Repetition periods are In the order of 3 s which 
gives a spatial resolution of about 200 ka. 
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BR IE r DESCRIPTION 

Tho optical probe technique 
Investigation to deteralne* unegulvoca 
densities of ealsslve gases (OH, C2* 
scattering dust* as well as to aeasure 
of dust* In the coaa of Halley's 
contains no aovlng ports and perfo 
weasurenents parallel to the direction 
coaa* The choice of wavelengths It the 
575* and 718 no for dust* and 307* 38 
gsses* The rapid aotlon of the spocecraf 
weasurenents to be differenced s 
brightnesses and polarlzat Ions refer 
space of about 140 ka length centered at 


Is eeployed In this 
lly* changes In the 
CN* CO* * and CS) and 
the optical properties 
ooet* The Instruaent 
ras ohotopolarlaetrlc 
of aotlon through the 
fol lowing: 368 * AAA * 

7* 462* and 51A na for 
t allows l 1ne-of-s1ght 
that the resulting 
to the soall voluee of 
the aovlng probe* 
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The Invest Igat Ion uses a lyitM comprised of an array of 
oust lapact sensors to answer toot of the fundamental Questions 
In co«etarjr science* namely* the aeasure of the particulate 
■ass *fflui free a coaet* Its aass distribution* and the 
particulate grain density. Using the ent Ire surface af the 

aeteorold shield of the spacecraft systea* the array of sensors 
Is able to detect Basses over the range l.E-17 to l.E-3 g* and 
perhaps even larger. The upper Halt Is dependent on the 
aaslaua aass of the particulate aatter Intercepted by the probe 
during the fly-by. This aass range encoooasses alaost all the 
non-volatile coaet nucleus component* currently believed to 
comprise 501 of the coaet aass. The range also encoapasses 
about 90S of the aass and scattering area dl strloutlons of the 
xodlacal cloud. The Instruaentat Ion Is coaprlsed of (II an 
lapect plasaa alcro-perforat Ion and sensing array which 
deteralnes the aass* penetration properties* density and 
Ionization of the Impacting particles In the range l.E-17 to 
l.E-10 g» (2) a penetrat lon-lnltloted capacitor discharge array 
for determining the lapacting flui above a precisely defined 
threshold of l.E-9 g '• and 43) a aeteorold shield array 
Incorporat Ing three transducers on the front shield and one on 
the rear shield. The latter array deteralnes the lapact 
position and aoaentua exchange of the entire probe from the 
aass range l.E-10 to l.E-3 g* or larger. The techniques have 
been selected «1th a special regard for Holley's coaet 
environment and the anticipated high flux rates based on 
experience froa previous missions. The comparison of different 
detection techniques and correlation of Independent sensor 
outputs has guided the design. Reliability of event detection 
In the unesolored environment of the coaet Is high and the 
Halting accuracy of the measurements Is believed to be better 
than 201 over a dynamic range of 1.E*1A. * alcr oorocessor Is 

used to monitor each sensor status and to process each event as 
mell as the cumulative data* which represents the total event 
amplitude distribution froa each sensor. 
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BRIEF DESCRIPTION 

The purpose of this Investigation Is to study* at high 
soatlal and tesporal resolution* the energetic charged 
particles In the environment of Comet Halley fe.g.* those 
produced by acceleration at Coaet Halley's bow shock and/or In 
Its tall). Observations of energetic particles and their 
angular dlstr Ibut Ions* taken In conjunction with onboard 
■agnet 1c measurement s * can determine whether the magnetic field 
lines In the coaetary tall are open or closed. Encounter data 
can oe used to provide the background corrections for those 
devlcea on other Giotto experiments which are sensitive to 
energetic particle radiation. The Instrument employs both 
active and passive shielding of sui f ace barrier detectors along 
with dE/dx vs E circuitry to aeasure: electron: saove about 15 
keV* protons above about 20 keV* and particles with Z greater 
than or equal to 2 above 2.1 NeV with eight separate energy 
channels. Two Identical oartlcle telescopes are used at each 
of the two viewing angles except that one at each angle has an 
additional foil over Its aperture for the purpose of separating 
low-energy protons from lo. -energy electrons. The telescopes 
are pointed at *5 and 137 deg with respect to the spacecraft 
spin axis and provide some measure of the angular distribution. 
The Instrument can operate In two aodes* namely 4a) In a 
real-time mode and (b) In a cruise or storage mode. During the 
real-time mode a 0.5-s time resolution Is avallsble In the 8 
energy channels In each of 16 angular sectors. In the storage 
node 48-mln-averaged solar particle flux measurements with 
quadr Isectored Information from selected energy channels yield 
data concerning solar particle propagation In the corona and In 
Interp lanetary space. 
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The purpose of this Invest Igatlon Is to study the 
Interplanetary and Induced coaetary magnetic fields before anq 
during the encounter with Coaet Halley. The Instrument 
consists Of O main trlpslal fluxgate magnetometer aystoa 
mounted on top of a tripod on the spacecraft. In a 12-bit 
analog-to-dlgl tal conversion the dynamical ranges are plus and 
alnus 16* 14* 256* 102O* 4096* 1638 a, and 65536 nT with 

automatic range switching. An Inner biaxial magnetometer 
xystea Is used for correcting the spacecraft magnetic field. 
Ourlng the encounter the seapling rate will be approx laate ly 28 
vectors per second* while the spacecraft spin rate Is 15 rpa. 
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BRIEF DESCRIPTION 

T£e purpose of the Investigation Is to measure and study 
the three-dimensional distributions of electrons and Ions* as 
well as the Ion composition* In the vicinity of Halley's comet. 
These studies will help to determine: Cl) the nature of the 

comet tall and the solar wind Interaction with the coaet; 42) 
the chealcal and physical nature of the coaetary ataosphere and 
Ionosphere) and 43) the chemical and physical structure of the 
coaetary nucleus. The Instrument consists of two major units* 
a symmetric quadr 1 sph er 1 cal electrostatic analyzer 4ESSA) for 
electrons and a positive Ion composition analyzer 4PICCA). 
ESSA covers the energy range 10 eV - 30 keV with a resolution 
of 0.1 and has a field of view 4F0V) of 360 x a deg. It Is 
constructed of two concentric hemispheres with a circular 
opening* a circular too cap which deteralnes the entrance 
aperture* and 16 channel-elect ron-mul tipi lers 4CEM) for 
detectors. The energy range Is swept every 0.25 s and the spin 
period Is about A s. PICCA consists of an electrostatic 
deflection plate above the spacecraft skin* a hemispherical 
ESA* electrostatic optics* and a fast-count Ing CEM. The mass 
range measured Is 10 - 233 u with a delta M of <1. The FOV Is 
3 deg x 3 deg and the device has a dynamic range In density 
from l.E-3 to l.EA/cc. More details can be found In "The 
Copernicus Experiment to Measure Three-Dimensional Electron 
Distribution and the Composition of Theraal Positive Ions 
Including uater Clusters near Comet Halley* by Reme et al.* In 
ESA SP - 169* June 1981. 
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GOES-G 

Is the ninth 
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NOAA-oper at ed* geosychronous and operational aoacecraft. The 
spin-stabilized apacecraft carrlea: <1> a visible Infrared 
•pln-acan radloaeter (VISSR) atmospheric aounder < V AS > to 
provide high-quality day/nlghi cloudcover data* to take 
radiance derived teaperaturea of *he earth/ataoephere ayatea* 
and to deteralne ataoapherlc teaperature and water vapor 
content at various levels* C2> a aeteorologlcal data collection 
ayatea to relay processed data froa central weather facilities 
to regional stations equipped alth APT and to collect and 
retransalt data froa reaotely located earth-based platforms! 
and (9) a space envlronaent aonltor (SEN) ayatea to aeaaure 
proton* electron* and solar x-ray fljies and aagnetlc fields. 
The cyllndrlcally shaped spacecraft aeasures 190.5 ca In 
dlaaeter and 230 ca In length* eicluslve of a aagnetoaeter that 
eitends an additional 83 ca beyond the cylindrical shell. The 
prlaary structural oeabers are a honeycoabed equlpaent shelf 
and a thrust tube. The VISSR telescope Is aeunted on the 
equlpaent shelf and vleus the earth through a special aperture 
In the side of the spacecraft. A support structure eitends 
radially froa the thrust tube and Is afflied to the solar 
panels* ahlch fora the outer wall of the spacecraft to provide 
the prlaary source of electrical potter. Located In the 
anr*« US-shaped space between the thrust tube and the solar 
panels are stat lonkeeplng and dynealcs control equlpaent* 
batteries* and aost of the SEN eaulpaent. Proper spacecraft 
attitude and spin rate (approximately 100 rpa) are maintained 
by two separate sets of Jet thrusters aounted around the 
spacecraft equator and activated by ground command. The 
spacecraft uses both UHF-band and S-band frequencies In Its 
telemetry and cooaand subsystem. A low-oower vm* transponder 
provides telemetry and command during launch and then serves as 
a backup for the prlaary subsystem once the spacecraft attains 
synchronous orbit. 
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BRIEF DESCRIPTION 

The energetic particle monitor consists of three detector 
ssseflsUes* each covering Halted regions of the overall energy 
spectrua. The first two detector assemblies aonltor protons In 
seven enerqy ranges between 0.8 and 500 MeV* and alpha 
particles In sli ranges froa a to >*00 MeV. There Is also one 
channel for the measurement of electrons In the >=500 kev 
range. The third detector* the high energy proton and alpha 
detector (HEPAD)* monitors protons In four energy ranges above 
3T0 MeV and alpha particles In two energy ranges above 6*0 
Mev/nucl eon. 
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BRIEF DESCRIPTION 

The X-ray aonltor consists of Ion chamber detectors. The 
ranges and alnlaua useful threshold sensitivities are 0.5 to 3 
A* 1.0E-13 J per sq ca oer t and 1 to 8 A* 1.01-12 J per so ca 
per a with a dynamic range of 1.0E*. 


-- GOES-G* LEINBACH- 


INVEST IGA T ION NAME- MAGNETIC FIELD MONITOR 


INVESTIGATION NAME- VISIBLE INFRARED SPIN-SCAN RAOIOMETER 
ATMOSPHERIC SOUNDER (VAS) 


NSSOC 10- GOCS-G -01 


PERSONNEL 

PI - NESDIS STAFF 

OI - U.E • shenk 


INVESTIGATIVE PROGRAM 
COOE CC/OPERATIONAL weather obs 


INVESTIGATION 01 SCIPLINE <S) 
METEOROLOGY 


NOAA-NESDIS 

NASA-GSFC 


BRIEF DESCRIPTION 

The Visible Infrared Spin-Scan Radloaeter (VISSR) 
Atmospheric Sounder (V AS) operates In three distinct modes to 
provide parameter measurement f lei 1b 1 1 It y * spectral band 
selection* geographic location* and variable sensitivity. The 
VISSR node Is the save as the VISSR systea on board GOES 1* 2* 
3. Both the IR channel (10.5 to 12.5 Micrometers) and visible 
channel (0.55 to 0.75 micrometers) use common optics. Incoming 
radiation Is collected by a Rltchey-Chretlen optical systea. 
One west-to-east raster line Is formed for each revolution of 
the spacecraft. A 20-deg north-to-sout h (N-to-S) frame results 
froa a total of 1821 steps of the scan mirror* one 0.192-arad 
step for each spacecraft revolution. A full picture takes IB. 2 
aln to complete and 2 min to reset for the neit Image. Eight 
visible-spectrum detectors (0.9 km horizontal resolution) and 
one aercury-cadalua-tellurlde IR detector (6.9 ka horizontal 
resolution) sweep the earth during each scan. The 
dwel l-soundlng mode uses up to 12 spectral filters In a wheel 
covering the range 678.7 per ca (1*.7* micrometers) through 
2535 per ca (3.9* micrometers) positioned Into the optical 
train while the scanner Is dwelling on a single N-to-S scan 
line. The filter wheel Is programmed so that each spectral 
band filter dwells on a single scan line for froa 0 to 255 
spacecraft spins. Either the 6.9-ka- or 13.8-ka-resolut Ion 
detectors can be selected for the seven filter positions 
operating In the spectral region 701.6 per ca <19.25 
micrometers) through 1*87 per ca (6.725 ml croaeters) • For the 
remaining five spectral bands* the 13.8-ka-resolut Ion detectors 
are used. Selectable frame size* position and scan direction 
are also programmable via ground command. For the VAS 
demonstration* 10-bit reduced resolution (3.5 ka) visible data 
are provided for Imaging. In some of the spectral regions* 
aultiple-llne data are required to enhance the slgnal-to-nolse 
ratio. Typically* 20-50 satellite spins at the saae N-to-S 
scan line position are required to obtain the desired sounding 
data. This number of spins per line can provide the soundings 
a 30- . 30- km resolution. The mult Ispect ral Imaging (MSI) aode 
can provide normal VISSR IR Imaging plus data In any two 
selected spectral bands having a spatial resolution of 13.8 km. 
This mode of operation takes advantage of the small 
nercury-cadalua-tellurlde detector offset In the N-to-S plane. 
Using the data from these detectors simultaneously produces a 
complete Infrared map when they are operated every other scan 
line. This allows using the larger detectors during half of 
the Imaglng/scennlng sequence period to obtain additional 
spectral Information, unlimited N-to-S frame size and position 
selection* within the meilaum N-to-S FOV scan direction* can be 
selected. Visible data are not available In this mode. The 
VISSR output Is digitized and transmitted to the NOAA Command 
and Oata Acquisition Station* Wallops Island* Va. There the 
signal Is fed Into a "line stretcher*" where It Is stored and 
time-stretched. The processed data are Immediately transmitted 
back to the satellite at reduced bandwidth for rebroadcast to 
APT user stations and regional forecast centers. The VISSR 
data are handled by NOAA and eventually sent to the Satellite 
Data Services Division* National Climatic Center* Washington* 
0 . C • • for archiving. Oata from the VAS MSI mode and the dwell 
sounding aode are not "stretched". 


GOES-G. NESDIS STAFF- 


I NVEST IGATION NAME- DATA COLLECTION SYSTEM 


NSSDC ID- GOES-G -05 




INVESTIGATIVE PROGRAM 

CODE EE/OPERATIONAL WEATHER OBS 


INVESTIGATION 0ISC IPLINE <S ) 
METEOROLOGY 


N 






N0AA-NESD1S 


1 1 tel Ion system It »n 
eaperimentel communications and data handling systea designed 
to rocolve and procttt aet aorologlcal data cotlactad froa 
remotely located earth-bated data collection C observst Ion » 
Clatforas (DCP). The collected data are retranaaltted froa the 
satellite to ground-baaed* regional data utllliatlon centers* 
Oats froa up to 10*000 DCP stations can be handled by the 
systea* The ayatea also allots for th« retr anaalaal on of 
narrow-band (wEFAx-type) data froa centralized weather 
facilities ta ground-based AST receiving stations* This 
coaaunlcatlons systea operates on S-band frequencies* The 
alnlaua data collection systea for one snail aeteorologlcal 
satellite consists of appros laately 3500 OCP stations to be 
contacted In a 6-h period* The total aaount of data collected 
during the 6-h period Is between 350 and 600 kilobits* 
depending on the coding techniques* Oats received froa 
Individual stations vary froa 50 to 3000 bits* depending on the 
type and variety of sensors used at an Individual DCP station* 

COCS-H* 


SPACECRAFT COMMON NAME- GOES-h 
ALTERNATE NAMES- 

NSSOC 10- 60ES-H 

LAUNCH DATE- 08/00/86 WEIGHT- 660* KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITEO STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NOAA-NESS 

UNITEO STATES NASA-OSSA 

PLANNEO ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PER 100- 1**0. HIN INCLINATION- 0*1 DEG 


PERIAPSIS- 

35788* KM ALT 

APOAPSIS- 35788* K • 

PERSONNEL 

MG - J.R. 

GREAVES 

NASA HEADQUARTERS 

PM - G • W • 

LONGANECKER 

NASA-GSFC 

PS - w.E. 

SHENK 

NASA-GSFC 


BRIEF DESCRIPTION 

GOES-H Is the tenth In a series of WASA-devel ooed* 
NOAA-operated* geosynchronous and operational spacecraft* The 
spin-stabilized spacecraft carries (1) a visible Infrared 
soln-scan redloaeter (VISSR) atmospheric sounder (V AS) to 
provide high-quality .lay/night cloudcover data* to take 
radiance derived teaperatures of the ear th/ataosphere systea* 
and to deterelne ataosphe-lc temperature and water vapor 
content at various levels* (2) a meteorological data collection 
systea to relay processed data from central westher facilities 
to regional stations equipped with APT and tc collect and 
retransalt data froa reaotely located earth-based olatforas* 
and (31 a space environment eonltor <SEM> systea to measure 
proton* electron* and solar x-ray fluies and aagnetlc fields* 
The c yl Indrlcally shaped spacecraft aeasures 190*5 c* In 
diameter and 230 ca In length* escluslve of a magnetometer that 
estends an additional 83 cm beyond the cylindrical shell* The 
primary structural members are a honeycombed equipment shelf 
and a thrust tube* The VISSR telescope Is aounted on the 
equipment shelf and vlevs the earth through a soedal aperture 
In the side of the spacecraft* A support structure estends 
radially froa the thrust tube and Is afflsed to the tolar 
panels* which fora the outer wall of the spacecraft to provide 
the primary sour ce of electrical power* Located In the 
annulus-shaped space between the thrust tube and the solar 
panels are stat lonkeeplng and dynamics control equlpaent* 
batteries* and most of the SEN equloment* Prooer spacecraft 
attitude and spin rate ( appros laately 100 rpa) are maintained 
by two separate sets of Jet thrusters aounted around the 
spacecraft equator and activated by ground coaaand* The 
spacecraft uses both UMF-band and S-band frequencies In Its 
telemetry and coaaand subsystem* A low-power VHF transponder 
provides telemetry and command during launch and then serves as 
a backup for the orlmary subsystem once the spacecraft attains 
synchronous orbit* 

....... gOES-m, l£ I NBACH-— —————— ——————————— 

INVESTIGATION NAME- ENERGETIC PARTICLE MONITOR 

NSSOC ID- GOES-H -02 INVESTIGATIVE PROGRAM 

COOE EE/OPER* ENVIRON* MONITORIN 

INVESTIGATION D I SC I PL 1 NE ( S > 
PARTICLES AN0 FIELDS 

PERSONNEL 

PI - H* LEI NBA C h NOAA-ERL 

PI - H.H. SAUER NOAA-ERL 



BRIEF DESCRIPTION 

The energet 1c particle monitor consists of three detector 
asseaplles* each covering Halted regions of the overall energy 
spectrua* The first two detector asseaplles monitor protons In 
seven energy ranges between 0*8 and 500 MeV* and alpha 
particles In sis ranges froa a to >000 MeV* There la also one 
channel for the measurement of electrons In the ><500 keV 
range* The third detector* the high energy proton and aloha 

detector (HEPAD)* monitors protons In four energy ranges above 
370 MeV and alpha particles In two energy ranqes above 600 
MeV/ nucleon* 

....... GOES-H* leinbacm— — ........................ 

INVESTIGATION NAME- SDL A R X-RAY MONITOR 

NSSOC ID- GOES-H -03 INVESTIGATIVE PROGRAM 

C00E EE/OPER. ENVIRON* MONITORIN 

INVESTIGATION DI SC IPL 1 NE ( S ) 

SOLAR PHYSICS 

PERSONNEL 

PI - H* l I I NB ACM NOAA-ERL 

PI - H.H. SAUER NOAA-ERL 

BRIEF DESCRIPTION 

The X-ray aonltor consists of Ion chamber detectors* The 
ranges and alnlaua useful threshold sensitivities are 0*5 to 3 
A* 1.0E-13 J per sq ca per s and 1 to 8 A* l.Of-12 J per sq cm 
per s with a dynamic range of 1*0E4* 

....... G0CS-M, LEINBACH-— — 

INVESTIGATION NAME- MAGNETIC FIELD MONITOR 

NSSOC ID- GOES-H -0a INVESTIGATIVE PROGRAM 

C00E EE/OPER* ENVIRON. MONITORIN 

INVESTIGATION DISCIPLINE <S> 
PARTICLES AND FIELDS 

PERSONNEL 

PI - H. LEINBACH NO AA -£RL 

PI - H.H* SAUER NOAA-ERL 

BRIEF DESCRIPTION 

The magnetometer has a range of plus or minus A00 n t 
( without saturation) and a resolution of 0*1 nT over a range of 
plus or minus 50 nT. 

....... GOES-H* NES0IS STAFF—— — 

INVESTIGATION NAME- VISIBLE INFRARFO SPIN-SCAN RADIOMETER 
ATMOSPHERIC SOUNDER <VAS> 

NSSOC 10- GOES-H -01 INVESTIGATIVE PROGRAM 

CODE EE/0PERATI0NAL WEATHER OBS 

INVESTIGATION DISC IPLINE (S > 
METEOROLOGY 

PERSONNEL 

PI - NESDIS STAFF N0AA-NES0IS 

01 - U* E* SHENK NASA-GSFC 

BRIEF DESCRIPTION 

The Visible Infrared Spin-Scan Radiometer (VISSR) 

Atmospheric Sounder (V AS) operates In three distinct modes to 
provide parameter measurement fleslblllty* spectral band 

selection* geographic location* and variable sensitivity* The 
VISSR node Is the saae as the VISSR system on board GOES 1* 2* 
3* Both the IR channel (10*5 to 12*5 micrometers) and visible 
channel (0*55 to 0*75 micrometers) use common optics* Incoming 
radiation Is collected by a Rltchey-Chretlen optical systea. 
One west-to-east raster line Is formed for each revolution of 
the spacecraft* A 20-deg north-t o-south <N-to-S> frame results 
from a total of 1821 steps of the scan mirror* one 0*192-mrad 
step for each spacecraft revolution, a full picture takes 18*2 
min to complete and 2 min to reset for the neat Image. Eight 
visible-spectrum detectors (0*9 km horizontal resolution) and 
one mercury-cadmlum-tellurlde IR detector (6*9 km horizontal 
resolution) sweep the earth during each scan* The 

duel l -sounding mode uses up to 12 spectral filters In a wheel 

covering the range 678*7 per cm (14.7a micrometers) through 

2535 per ca (3*9* micrometers) positioned Into the optical 

train while the scanner Is dwelling on a single N-to-S scan 
line* The filter wheel Is programmed so that each spectral 
band filter dwells on a single scan line for from 0 to 255 
spacecraft spins* Either the 6*9-km- or 1 3*8-km-resol ut Ion 
detectors can be selected for the seven filter positions 
operating In the spectral region 701*6 per cm (14.25 

micrometers) through 1487 per c" (6*725 ml cr ometers ) • For the 
remaining five spectral bands* the 13*8- km- resolut Ion detectors 
are used* Selectable frame size* position and scan direction 

are also programmable via ground command* For the VAS 

demonstration* l 0 - b 1 1 reduced resolution (3*5 km) visible data 
are orovlded for Imaging. in some of the spectral regions* 
mult Iple- line data are required to enhance the slgnal-to-nolse 
ratio* Typically* 20-50 satellite spins at the same N-to-S 
scan line position are required to obtain the desired sounding 
data* This number of spins per line can provide the soundings 
a 30- s 30-km resolution* The mult Ispectra l Imaging (MSI) mode 
can provide normal VISSR IR Imaging plus data In any two 




selected spectral bands hawing a spatial resolution of 13*8 km. 
This node of operation takes advantage of the saall 
aercury-cadalua-tellur Ida detector offset In the N-to-S plane* 
Using the data fro* these detectors slau Itaneously produces a 
coaplete Infrared aap when they are operated every other scan 
line* This allOMS using the larger detectors during half of 
the laaglng/scannlng sequence period to obtain additional 
spectral Information. unllalted N-to-S free# sice and position 
selection* within the aaalaua N-to-S FOV scan direction* can be 
selected* Visible data are not available In this aode* The 
VISSR output Is dlgltlied and transaltted to the NOAA Coaaand 
and Data Acquisition Station* wallops Island* Va* There the 
signal Is fed Into a "line stretcher*" where It Is stored and 
tlae-stretched* Processed data are laaedlately transaltted 
back to the satellite at reduced bandwidth for rebroadcast to 
AFT user stations and regional forecast centers* The VISSR 
data are handled by NOAA and eventually sent to the Satellite 
Oata Services Olvlslon* National Cllaatlc Center* Washington* 
0*C* • for archiving. Oata froa the VAS NSI aode and the dwell 
sounding aode are not "stretched". 

....... GOES-H, ncsois staff— ............ 

INVESTIGATION NAME- DATA COLLECTION STSTEN 

NSSOC 10- GOES-h -OS INVESTIGATIVE PROGRAM 

COOE ee/operational weather oes 

INVESTIGATION DISCIPLINE (S) 

METEOROLOGY 

PERSONNEL 

PI - NCSOIS STAFF NOAA-NESOIS 

BRIEF DESCRIPTION 

The aeteorologlcal data collection systeo Is an 

eiperlaental coaaunlcat Ions and data handling systea designed 
to receive and process aeteorologlcal data collected froa 
reaotely located earth-based data collection I observat Ion I 
platforas (DCP>* The collected data are retransal t ted froa the 
satellite to ground-based* regional data utlllxatlon centers* 
Data froa up to 10*000 OCP stations can be handled by the 
systea. The systea also allows for the retrsnoalsslon of 
narrow-band (WEFAK-type) data froa centralized weather 

facilities to ground-based APT receiving stations. This 
coaaunlcat Ions systea operates on S-band frequencies* The 
alnlaua data collection systea for one snail aeteorologlcal 
satellite consists of epproilaately 3500 DCP stations to be 
contacted In a G-h period* The total aaount of data collected 
during the G-h period Is between 350 and GOO kilobits* 
depending on the coding techniques. Data received froa 
Individual stations vary froa 50 to 3000 bits* depending on the 
type and variety of sensors used at an Individual OCP station. 

GRM- A !••••• •••••••• 


SPACECRAFT COMMON NAME- GRM-A1 
ALTERNATE NAMES- GEOPOTENTIAL RES MISS-A1 

NSSOC ID- GRM-A1 

LAUNCH OATE- 01/00/89 WEIGHT- 2800. KG 

LAUNCH SITE- VANDENBERG AFB* UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 


particular TORS* Redundant data storage devices are used to 

record the data during the TDRSS Zone of Seclusion (Z0E>* 

during switchover froa one TORS to the other* and at other 

tines as required* Recorder playback at a rate of 3* kbps for 

12 aln Is required for one orbit of dato* The disturbance 
coapensatlan systea centalns a 10- ta dlaaeter ball housed In a 
lG-ca dlaaeter spherical cavity In which the position of the 
ball la electrically sensed* when In orbit* the ball responds 
only to the gravity fields as the spacecraft shields the ball 
froa all other forces* When the position of the ball In the 
cavity changes* the sensor coa sands the propulsion systea to 
"fly" the spacecraft to re-center the ball In the cavity* The 
propulsion systea Is able to wove the spacecraft linearly and 
angularly with eli degrees ef freedoa* so that the ball reaalns 
at the center of the cavity* Since the ball Is attracted by 
the aass of the spacecraft and the propulsion fuel* the fuel 
oust be balanced between the front and rear tanks to null out 
the gravity fields generated by the aass of fuel In each tank* 
NASA standard reaction wheels are used to provide the torque to 
control the spacecraft* An onboard coaputer provides for 
autonoaous control of the spacecraft* Independent of ground 
coaaanq control* To ellalnate perturbations that could be 
Induced by rotating solar panels* the panels are rigidly 
attached* The solar array can support an orbital average load 
of *00 w* The structure of the spacecraft consists of an ailal 
cruclfora alualnua basic fraae which supports all of the 
subsysteas* Strong rings at each end support the 1-a dlaaeter 
propellant tanks* The outer aonocoque shell Is a secondary 
structural eleaent and serves prlaarlly to support the theraal 
heat pipes and the solar array aounted on the upper half of the 
cylindrical surface* A *-a boos separates the aagnetoaeters 
froa the aaln body of the spacecraft* Because of the need for 
stability of the theraal rate of change of spacecraft 
dlaenslons* the theraal design concept uses the lower half of 
the spacecraft as a radiator for Internal power and Isolates 
the upper body and solar array froa the lower body and froa 
each other* Heat pipes are used to distribute heat unlforaly 
over the spacecraft* Espected alsslon llfetlse Is 7 aonths* 
with G aonths of scientific data* 

....... GRM-A1 * ACUNA— —— ——————————————— 

INVESTIGATION NAME- VECTOR MAGNETOMETER 

NSSOC 10- GRM-A1 -03 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE (S ) 
GEODYNAMICS 
PARTICLES ANO FIELDS 

PERSONNEL 

PI - H.H. ACUNA NASA-GSFC 

BRIEF DESCRIPTION 

The vector aagnetoaeter Is a trlaslal flusgate Instrument 
tlallar to that flown on Magsat (79-09AA-02) . This 
aagnetoaeter has a dynaalc range of positive and negative 2000 
nT and* with the use of offset generators* provides a total 
operational range of G**000 nT* The accuracy Is 3 nT* with a 
resolution of 0*5 nT. Both the scalar and vector aagnetoaeters 
are aounted on the sane *-a booa attending froa the end of the 


GRM-A1* FARTHING' 


SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 

PLANNEO ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 88. MIN INCLINATION- 90. DEG 

PER I APSIS- 1G0 • KM ALT APOAPSIS- 1G0. KM ALT 


PERSONNEL 



MS - E* A. 

FLINN* III 

NASA HEADQUARTERS 

MG - T*L. 

FISCHETTI 

NASA HEA00UARTERS 

PS - D.E • 

SMITH 

NASA-GSFC 

PS - R* A. 

LANGEL 

NASA-GSFC 


BRIEF DESCRIPTION 

The Geopotentlal Research Mission (GRM) consists of a 
pair of spacecraft In Identical polar orbits at 1G0 ka 
altitude* but with a noalnal 300-ka separation froa each other. 
The objective of the GRM Is to deteralne the eerth»s gravity 
and aagnetlc fields In order to provide accurate aatheaatlcal 
model* for studies of the structure* coaoosltlon and aoveaent 
of the solid earth and oceans! resource exploration; orbit 
deteralnat Ion; and navigation. The spacecraft are flown In a 
■drag- free" orbit obtained by providing thrust to counter the 
ataospherlc drag forces* A disturbance coapensatlon systea 
senses the drag forces and actuates the thrusters* Accurate 
aeasureaent of the gravity field Is obtained by the sensitive 
spacecraft-to-spacecraf t velocity aeasureaent systea. The 
oredse orbital position Is aeasured using the ground-baseo 
Doppler tracking stations operated by the Defense Mapping 
Agency (DMA). The two spacecraft are alike with respect to the 
gravity field detection systea v but this particular spacecraft* 
Al* also carries scalar and vector aagnetoaeters • with four 
star caaeras to provide accurate orientation Inforaatlon for 
the vector aagnetoaeter. Comaand* telemetry, and tracking use 
the TOR SS Single Access (SA) link. In order to operate with 
the TORSS* the conforsal array antennas are In two parts to 
allow coaaunlcat Ions whether approaching or receding froa a 


INVESTIGATION NAME- SCALAR MAGNETOMETER 

NSSDC ID- GRM -A 1 -02 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE IS) 
GEOOYNAMICS 
PARTICLES AND FIELDS 

PERSONNEL 

PI - W.H. FARTHING NASA-GSFC 

BRIEF DESCRIPTION 

The scalar aagnetoaeter Is a cesium vapor Instrument 
similar to that flown on Magsat (79-09AA-01) • This 
aagnetoaeter determines the absolute value of the aagnetlc 
field to an accuracy of 1 nT. Both the scalar and vector 
aagnetoaet era are aounted on the sane *-■ booa extending froa 
the end of the spacecraft* 

GRM-A1 * SMITH 

INVESTIGATION NAME- SST (S/C-TO-S/C TRACKING) 

NSSDC 10- GRM-A1 -01 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION 0ISC IPLINE (S) 
GEOOYNAMICS 

rCRSCVNEI 

PI - D.E • SMITH NASA-GSFC 


BRIEF DESCRIPTION 

The objective of tht apacecraft-to-apacecraft tricking 
tSST) Instrument la la aeaeuro tRa ralatlva velocity bo two an 
Ilia Imp apococroft. Tht Oopplar 'requency shift duo to change* 
In tht ralatlva veleclty between tha tut apacocraft (which ara 
orbiting at 140 ka altltuda and aaparatad br about 300 ka) la 
dana at t«o frequenclea: 91 and 42 Gmi, a continuous m ava 
atonal la radlatad br tha GRM-A1 apacaaraft ta tha GRM-A2 
apacocraft* ahlch racalvaa It and caaparaa It ta an anbaard 
atonal* At tha aaaa ttaa tha A2 apacocraft to radtattnp an 
Incraaentally f roauonc r-aM f t ad atonal ta tha Al apacaaraft 
ahara tt ta coaparad* Tha raaulttng continuous caapartaan af 
tha atonala serves ta aeasure tha valacttr chanoes ta a value 
af l*E-4 ■/»• The gravity field to deterolned by pracasstno 
tha Doppler data that vtll be t loe-correlated ta the apacaaraft 
position as aaaourad by tha ground-baaad tracking network* 
Thla network* operated by tha Oafanaa happing Apancy* pravldaa 
a apt cacraft-t o- ground Doppler ahlft oaaauraaant* The two aata 
(apacacraft-to-soacecraft and spacacraf t-te-greund > af Oaaplar 
data are procaaead at GSFC ta provide a geeld relating tha 
grevltat lenal field atranoth ta a geographic location an tha 
earth* Accuracy of 2*5 atlllgal la obtained with 100 -ke 


SPACECRAFT COMMON NAME- GRH-A2 
ALTERNATE NAMES- OEOFOTENTIAL RES MISS-A2 

NSSOC 10- GRM-A2 

LAUNCH OATE- 01/00/89 WEIGHT- 2400* KG 

LAUNCH SITE- VANOENBCRG AF0* UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY /AGENCY 

UNI TEO STATES NASA-OSSA 

planned ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 88. MIN INCLINATION- 90* OEG 

PERIAPSIS- 140* KM ALT APOAPSIS- 140* KM ALT 


PERSONNEL 



MS - Cm 8* 

FLINN* III 

NASA HEADQUARTERS 

MG - T*L. 

FISCHETTI 

NASA HEADQUARTERS 

PS - D.E* 

SMITH 

NASA-GSFC 

PS - R.A* 

LAN6EL 

NASA-QS'C 


dealgn concept uoe* tha lower half of the apacocraft aa a 
radiator far Internal power and Isolates tha upper body and 
solar array fraa tha lower body and fra* each other* Heat 
plpae ora uaad ta dlatrlbute heat unlforaly over the 

apacaaraft* Cipected olaalan llfetlae la 7 aonths* with 4 
aantha af aclentlflc data* 

....... gBM.A2* SMITH— 

INVESTIGATION name- SST (S/C-TO-S/C TRACKING) 

NSSDC 10- GRM-A2 -01 INVEST I0AT I VE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINES) 
GEOOYNAMICS 

PERSONNEL 

PI - D.E* SMITH NA$A-GS v C 

BRIEF DESCRIPTION 

Tha abjective af tha apacocraft- to-spacacraft tracking 
(SST) Inatruaont la to aeasure tha ralatlva velocity between 
tha two spacecraft* Tha Doppler frequency shift due to changes 
In tha ralatlva velocity between the two spacecraft (which are 
orbiting at 140 ka altitude and separated by about 300 ka) la 
dona at two frequencies: 91 and 42 GHt • A continuous wave 

signal Is radlatad by the GRM-A1 spacecraft to the GRM-A2 
spacecraft* which receives It and coaparea It to an onboard 
signal* At the saae tlaa the A2 spacecraft Is radiating an 
Increaentelly f requenc y-sh If tad signal to the Al spacecraft 
where It Is coapared* The resulting continuous coaparlson af 
the signals serves to aeasure the velocity changes to a value 
of l*E-4 a/a* The gravity field Is determined by processing 
the Doppler data that will be t lee-correlated to the spacecraft 
pooltlan as aeasureo by the ground-based tracking network* 
This network* operated by the Defense Mapping Agency* provides 
a spacacraf t -to-ground Doppler shift aeasureaent* The two sets 
(spacacraft-to-spacacraft and spacecraft -t o-ground) of Ooppler 
data ara preceesed at GSFC to provide a geold relating the 
gravitational field strength to a geographic location on the 
earth* Accuracy of 2*9 allllgal Is obtained with 100-ka 
spatial resolution* 

GRO* •••••• 


SPACECRAFT COMMON NAME- 6R0 
ALTERNATE NAMES- GAMMA-RAY observatory 


BRIEF DESCRIPTION 

The Geopotentlel Research Mission (CRN) consists of a 
pair of spacecraft In Identical polar orbits at 140 ka 
altitude* but with a nominal 300-ka separation froa each other* 
The objective of the GRM Is to deteralne the earth** gravity 
and aagnetlc fields In order to p-ovlde accurate aetheaatlcal 
aodels for studies of the structure* coaposltlon and aoveaent 
af the solid earth and oceans! ressurce esploratlon! orbit 
deteralnet Ion! and navigation. The spacecraft are flewn In a 
■drag-free" orbit obtained by providing thrust to counter the 
ataospherlc drag forces* A disturbance coapensatlon system 
senses the drag forces and actuates the thrusters* Accurate 
aeasureaent of the gravity field Is obtained by the sensitive 
spacecraf t-to-spacecraft velocity aeasureaent systea. The 
precise orbital position Is aeaoured using the ground-based 
Doppler tracking stations operated by the Defense Mapping 
Agency (DMA)* The two spacecraft are alike with respect to the 
gravity field detection systea* but this particular spacecraft* 
A 2* carries no aagnetoaeters* Command, teleaetry* and tracking 
use the TORSS Single Access (SA> link. In order to operate 
with the TORSS* the conforaal array antennas are In two parts 
to allow coaeunlcat Ions whether aoproachlng or receding froa e 
particular TORS. Redundant data storage devices are used to 
record the data during the TORSS Zone of Exclusion (Z0E)* 
during switchover froa one TORS to the other* and at other 
tlaee as required. Recorder playback at a rate of 34 kboe for 
12 aln Is required for one orbit of data* The disturbance 
coapensatlon svstea contains a 14-ca dlaaeter ball housed in a 
14-ca dlaaeter soherlcal cavity In which the oositlon of the 
ball Is electrically sensed, when In orbit* the ball responds 
only to the gravity fields as the spacecraft shields the ball 
froa all other forces, yhen the position of the ball In the 
cavity changes* the sensor coaaends the propulsion systea to 
■fly* the spacecraft to re-center the ball In the cavity* The 
propulsion systea Is able to wove the spacecraft linearly and 
angularly with sic degrees of freedoa* so that the ball reaalns 
at the center of the cavity* Since the ball Is attracted by 
the aass of the spacecraft and the propulsion fuel* the fuel 
auet be balanced between the front and rear tanks to null out 
the gravity fields generated by the aase ef fuel In each tank* 
NASA standard reaction wheels are used to provide the torque to 
control the spacecraft* An onboard coaputer provides for 
autonomous control of the spacecraft* Independent of ground 
coaaand control. To ellalnate perturbations that could be 
Induced by rotating solar panels* the panels are rigidly 
attached. The solar array can support an orbital average load 
of 400 V* The structure of the spacecraft consists of an aslal 
cruciform alualnua basic frame which suoourts all of the 
subsystems. Strong rings at each end support the 1-a dlaaeter 
propellant tanks. The outer aonocoque shell Is a secondary 
structural element and serves primarily to support the theraal 
heat pipes and the solar array mounted on the uootr half of the 
cylindrical surface. Recause of the need for stability of the 
theraal rate of change of spacecraft dimensions* the theraal 


NSSOC ID- GRO 

LAUNCH DATE- 09/00/88 WEIGHT- 14000* KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING CO UN TRY/ AGENCY 

UNITEO STATES NASA-OSSA 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 92*9 MIN INCLINAYION- 28.9 OCG 

PERIAPSIS- 400. KM ALT APOAPSIS- 400. KM ALT 


PERSONNEL 



MG - B.R* 

MCCULLAR 

NASA MEAOQUARTERS 

SC - A.G* 

OPP 

NASA heaoouarters 

PM - J. j. 

MAODEN 

NASA-GSFC 

PS - D. A* 

KNIFFEN 

NASA -3S*C 


BRIEF DESCRIPTION 

The Goaaa-Ray Observatory (GRO) Is designed as a 
free-flying satellite launched froa the Space Shuttle* carrying 
five gaaaa-ray Instruments that require sustained pointing 
toward gaaaa-ray sources In space* The spacecraft Is 
stabilised In three aies* GRO Is supported by a mechanical 
structure which* In addition to the scientific Instruments* 
houses an attltude-cmntrol systea* a power syatea* and a 
coaaand and c oaaunlcat 1 ons system. All the apln subsystem* are 
redundant for Increased reliability of the mission. The 
planned operating life In orbit Is 2 years. Oata are retrieved 
through the TDRSS* The objective of the alsslon Is to conduct 
esploratlon of the gaaaa-ray spectrum originating In our galasy 
and beyond. Observations span the energy range froa 30 keV to 
30 GeV with better than 10 t laes the sensitivity of previous 
mission*. Low-energy studies attempt to deteralne the origin 
of gaaaa-ray bursts* Meolua- ana hlgh-snergy studies address 
nuaeraus astrophyslcal questions. 
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INVESTIGATION NAME- HIGH-ENERGY GAMMA-RAY TELESCOPE 

NSSOC 10- GRO -04 INVESTIGATIVE PROGRAM 

CODE EZ/CO-OP 

INVESTIGATION 01 SC IPL I NE (S ) 
GAMMA-RAY ASTRONOMY 
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PERSONNEL 



aode* All detectors 

can be solar pointed for 

flart 

PI 


c*c* 

FICHTEL 

NASA-GSFC 

observations without affecting the other Instruoents 

on 

the 

PI 


R • 

H0FSTADTER 

STANFORD U 



and 

has 

PI 


K. 

P1NKAU 

MP1-EKTRATERR PHYS 





01 


0*L* 

BIRTSCM 

NASA-GSFC 





01 


A • J* 

favalc 

GRUMMAN AEROSPACE CORP 

....... gro* SCH0NFEL0ER— 


.... 

.... 

01 


R*C* 

HARTMAN 

N A SA-GS r C 





01 


E.B* 

HUGHES 

STANFORD U 

INVtSTlStTlON Hint* IMGIN0 

coxptox mctcon 



01 


0* A* 

KNIPFEN 

NASA-GSFC 





01 


H* A* 

MAYER-HASSELWANOER 

mpi-ektraterr PHYS 
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H. 

R0THERMEL 

MPI-EKTRATERR PHYS 


COOE EZ/C0-0P 



01 


E* J* 

SC H ME 10 

GRUMMAN AEROSPACE CORP 





01 


m*k. 

SOMMER 

mpi-ektraterr PHYS 


INVESTIGATION DISCIPLINE (t) 



01 


0* J* 

Thompson 

NASA-GSFC 


GAMMA-RAY ASTRONOMY 









ASTRONOMY 
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DESCRIPTION 



HIGH ENERGY ASTROPHYSICS 




The Inatruaent It a pictorial-type teleicope ualng a 
digit 1 tad apart cheaper to Identify the electron pair produced 
by a gaaaa-ray interaction* and a targe NallTl) tclntlllator 
cryatal to determine the gaaaa-ray energy* The specific 
objectives of the eiperlaent are (1) to search far localised 
sources <e*g*« neutron stars* blact holes) In the 20 MeV to 30 
OaV range and study their oropertles* 12) to laorove location 
accuracy of known sources* <3> to search for evidence of 
caaalc-ray particle acceleration In supernova reonants* ( 1 ) to 
study gaaaa-ray bursts and line emission froo solar flares* IS) 
to obtain o detailed picture of the diffuse gaaaa-ray eolation 
froo our galaay* and study galactic dynamics* cosolc-ray 
coopos It Ion* and aagnetlc fields* ( 6) to study other galailes* 
both norool and peculiar* and 17) to study the diffuse 
celestial radiation as It relates to cosoology* The Instruoent 
weighs 1830 kg* uses 180 w and has a data rate of 6839 bps* 
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GAMMA-RAY A STRONOM Y 
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HIGH ENERGY ASTROPHYSICS 


PERSONNEL 



PI - G* J* 

FISHMAN 

NASA-MSFC 

01 - C. A. 

MEEGAN 

NASA-MSFC 

01 • T.A. 

PARNELL 

NASA-MSFC 


BRIEF DESCRIPTION 

The sli-detector array of the trane lent-event eonltor 
provides definitive data on ( 1 ) the distribution of gaooa-ray 
burst sites (log n - log s curve) down to 6E-15 J/so c«« (2) 
the precise direction of eany sources through Interplanetary 
fining* (3) the general location of nuaerous additional burst 
sources* and (s) fluctuations and spectral changes on tloe 
scales of 1 as or less* These data not only lepose constraints 
upon theories of burst sources and their ealsslon aechanlsa* 
but aay provide Ident If Icat Ions «1th optical or x-ray objects* 
The eiperlaent also orovldes GRO with a vonltor of the entire 
unocculted sky for transient events and bursts* The eiperlaent 
package consists of 12 98-ca disaster* l*27-ca thick Nal(Tl) 
disks with anti-coincidence shields* The energy range Is 60 to 
600 k eV In approilaatel y sli channels; the tloe resolution Is 
0*1 Microsecond* The package weighs 790 kg* uses 137 V* and 
has a data rate of 3355 bos* 
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INVESTIGATION 0 1 SC 1*1 1 NE < S ) 
GAMMA-RAY astronomy 

ASTRONOMY 

HIGH ENERGY ASTROPHYSICS 


PERSONNEL 


PI 


J*D* 

KURFESS 

US NAVAL RESEARCH LAB 

01 


M. 

ULMER 

NORTHWESTERN U 

01 


M.N* 

JOHNSON 

US NAVAL RESEARCH LAB 

01 


R*L* 

KINZER 

US NAVAL RESEARCH LAB 

01 


G.M* 

SHARE 

US NAVAL RESEARCH LAB 

01 


C. 

OYER 

•0YAL AIRCRAFT ESTABL 

01 


0.0. 

CLAYTON 

RICE U 


BRIEF DESCRIPTION 

The Instruaent 


Is coaposed of fojr Identical 
hlgh-senslt Ivlty scintillation detectors that are Independent ly 
aounted on one-ails orientation systeas* For aost 
observat Ions* too detectors are oolnted at the source vhlle the 
other two are offset by IS deg for slaultaneous background 
aeasureaents* For t lae-varlable phenoaena* all four detectors 
can be pointed at the source for aailaue sensitivity* Of 
particular Interest are observations of nuclear line radiation 
froa supernovae* novae* neutron stars* accretion onto black 
holes* solar flares* and contlnuua radiation* The detectors 
are optlalxed In the 0*1 to 10 MeV range but have additional 
capability for aeasureaents froa 10 to 150 MeV* The fov Is 9 
deg with an effective area of 1307 sq c« at 0*51 MeV* The tier 
resolution Is 8 s In noraal node and A alcroseconds In burst 


ORIGINAL PAGE IS 
OF POOR QUALITY 


PERSONNEL 


.i 


V* 

SCH0NFELDER 

MPI-EKTRATERR 

PHYS 

01 


B.N. 

SWANENBURG 

U OF LEI0EN 


01 


J* A * 

LOCKWOOD 

U OF NEW HAMPSHIRE 

01 


8.0. 

TAYLOR 

ESA-ESTEC 


01 


J*A«M 

•BLEEKER 

U 0 r LEIDEN 


01 


A.J.M 

•DEERENBERG 

U OF LEI0EN 


01 


w* 

HERMSEN 

U OF LEIDEN 


01 


W* R* 

WEBBER 

U OF NEW HAMP< 

1HIRE 

01 


K* 

BENNETT 

ESA-ESTEC 


01 


R.D* 

WILLS 

ESA-ESTEC 


01 


6* 

LICHTI 

MPI-EKTRATERR 

PHYS 

BRIEF 

DESCRIPTION 




The Investigation eaploys an laaglng Coapton telescope 
that cavers the 1 to 30 MeV energy range* This Instruaent Is 
able to overcone background probleas and provide unprecedented 
sensitivity and spatial resolution* The scientific objectives 
of this eiperlaent are (1) study of Intensities* spectra* and 
spatial distribution of localised sources to an Intensity af 
about 1/S0 of tha Crab Nebula* (2) study of the diffuse 
galactic ealsslon In the energy range where elect reaagnet 1c 
processes are eipected to doalnate* (3) study of the diffuse 
cosalc Intensity* and (A) study of broadened line ealsslon froa 
•■cited nuclei In the diffuse galactic ealsslon and froa 
localised sources* Including the tun* using the 1-sq-a Nal 
detectors with an energy resolution of about lOt fwhm and an 
angular resolution of 2 to 6 deg (Fwhm)* The Instruaent weighs 
1 A60 kg* uses 216 W* and has a data rate of 612S bps* 


HIPPARC0S* 


SPACECRAFT COMMON NAME- HIPPARCOS 
ALTERNATE NAMES- SPACE ASTROMETRY 


NSSOC 10- HIPPA 


LAUNCH DATE- OA/OO/88 WEIGHT- 1025* KG 

LAUNCH SITE- KOUROU CENTRE SPATIAL GUVANAI S) * FRENCH GUIANA 
LAUNCH VEHICLE- ARIANE 


SPONSORING COUNTRY/AGENCY 
INTERNATIONAL 


ESA 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1A36* MIN 
PER 1 APSIS- 35266* KM ALT 


INCLINATION- 3* 0E8 

APOAPSIS- 36309. KM ALT 


PERSONNEL 
PM - L. 

PS - M.A.C. 


EMIII ANI 
PERRYMAN 


ESA-ESTEC 

CSA-ESTEC 


BRIEF DESCRIPTION 

The scientific goals of this Mission are the accurate 
aeasureaent of the t rlgonoaetrlc parallaxes* proper aotlons* 
and positions of 1*E3 selected stars* aostly fainter than 10th 
aagnltude* The spacecraft consists of two platforas and sli 
vertical panels* all aade of Al honeycoab* The solar array 
consists of three deployable sections* Antennas are located on 
the top and bottoa of the spacecraft* An attitude and 
orbl t-control subsysten ensures correct dynaalc attitude 
control and deteralnat Ion during the 2*3-year planned llfetlae* 
The spacecraft spins around Its Z-ails at the rate of 12 
rev/day at an angle of 93 deg to the sun* The Z-ails rotates 
about the sun-satellite line at 6*9 rev/year* The spacecraft 
carries a single telescope which* In the focal plane* 
super laposes two fields of view 58 deg apart* The attitude of 
the spacecraft about Its CG Is controlled to scan the celestial 
sphere In a regular aovenent* The telescope uses a systea of 
grids* at the focal surface* conposed of alternate opaque and 
transparent bands* Behind these grids* an laage-dlasector tube 
converts the Modulated light Into a sequence of photon counts 
froa which the phase of the entire pulse train froa a star can 
be derived* The apparent angle between two stars In the 
conblned fields of view Is obtained froa the phase Difference 
of the two star pulse trains* The telescope Is an 
all-reflective eccentric Scheldt systea, A coaplei alrror Is 
eaployed which consists of two Mirrors tilted In opposite 
directions* each occupying half of the rectangular entrance 
pupil* The unvignetted field of view Is 99 arc-eln by 39 
erc-aln* An additional photoault Ip l ler systea* known as Tycho* 
views a beaa splitter In the optical path and Is used to gather 
photoaetrlc and astroaetrlc oata of 9*E3 stars down to 11th 
aagnltude* Measurenents are Made In two broad bands 
corresponding to 8 and V In the Johnson dUV systea* The 
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positions of tkHl l at t or atari will bo determined to a 
precision of 0.09 art-a* »Mth fa a factor of 25 lees than tha 
main mission atara. Tha ataafan fa a factlttr trot In ahtch 
guo at Investigators oropoao particular raaaarch prograoa. and 
aalaatad atara ara Incorporated Into the overall observing 
Strategy. 
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INVESTIGATION NONE- HIGH-RESOLUTION SPECTROGRAPH (HRS) 

NSSOC ID- 1ST -02 INVESTIGATIVE PROGRAM 

CODE C2/C0-CP 

INVESTIGATION 01 SC IPl INE ! S > 
ASTRONOMY 


SPACECRAFT COMMON NAME- HIT 

ALTERNATE NAMES- LARGE SPACE TELESCOPE* SPACE TELESCOPE 
NUBILE SPACE TELESCOPE* ST 


NSSuC 10- 1ST 


LAUNCH 0ATE- 04/00/14 HEIGHT- 11000. KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 


LAUNCH vehicle- SHUTTLE 

SPONSORING COUNTRY/AGENCV 
UNITED STATES 

international 

PLANNEO ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PER 100- M.S MIN 
PERIAPS1S- 500. KM ALT 

PERSONNEL 

MG - a. BENSIMON 
SC - E.J. MEILER 
PM - J.B. OOOM 
PR - F « A . CARR 
PS - R* BROWN 
PS - A. BOGGESS 


NASA-OSSA 

ESA 


INCLINATION- 2S.G 0EG 
APO APS IS- 500* KM ALT 


NASA HEAOQUARTERS 

NASA HEADQUARTERS 

NASA-MSPC 

nasa-gsf: 

NASA-MSPC 

NASA-GSPC 


BRIEF DESCRIPTION 

Tha HubPlt Space Teleacope (MST) la a aaeceberne* 
dff f ractfon-lfaftad Rltchey-Chret len taleacooe with tha 
follaalno character 1 atfc a: an affective aperture af 2*A a* a 
apatlal reaelutlon of 0.1 arc- a* and a wavelength coverage free 
0*1 to 1000 alcreaetere* The eipected Halting vlaual 
aagnltude la between 27 and 20. HST haa 10 tinea better 
reaelutlon with greater wavelength coverage than that of 
ground-baaed taleacapaat detectable objecta can be 50 tinea 
fainter than thoee obaervable with the largect earth-baaed 
teleacopee* The teleacope la capable ef accooaodat Ing five 
different Inetruaente at Ita focal plane* The Soece Shuttle la 
to be uaed far the Initial launch* and In-orbit aervlclng. The 
anticipated alnlaua operational Ufetlae* excluding downtlae 
for periodic Maintenance and updating* la greater than 15 yr* 
The HST aystea aervea aa an Internet lonel aatronoalcal apace 
abaervatery facility* The uae of the onboard Inatruhentot Ion 
la open to aclentlata af all countrlea. Ita design la flealble 
to allow for the replaceaent of aclentlflc Inatruaentatlon when 
neceaaary* to Incorporate technological advances* and to 
aatlafy changea In the oboervetlonel Intereata of the 
aatroncrlcal conounlty* Inatruoentat Ion updating* repair* or 
replaceaent can be accoopllahed by ualng aulted aatronauta for 
In-orbit wark* 
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INVESTIGATION NAME- HlGH-SPEEO PHOTOMCTCR 

NSSOC 10- LST -OS INVESTIGATIVE PROGRAM 

CODE EZ/CO-OP 

INVESTIGATION 01 SC IPL I NC ( S) 
ASTRONOMY 

PERSONNEL 


FI 


R.C. 

BLESS 

U OF WISCONSIN 

01 


G.H. 

VAN CITTERS 

U OF TEMAS* AUSTIN 

01 


E.L • 

ROBINSON 

U OF TEKAS. AUSTIN 

01 


J.L • 

ELLIOT 

CORNELL U 

01 


J. 

OOLAN 

NASA -GSFC 


BRIEF DESCRIPTION 

The hlgh-apeed photometer (MSP) Inveat Igat Ion nakea 
f aat-t loe-reaalut Ion (down to 10 oleroaeconda) photowetrlc 
obaervatlana of rapidly varrlng objects 1i» the soectrel range 
1150 to B700 A and linear polerlaetrlc obeervatlone fro« 2100 
to 7000 A of a wide variety ef objects* It eatebllahea an 
accurate link between obaervatlana aade on e’latlng vlaual and 
uv photowetrlc ayateoa and the c '•responding oocervatlona of 
the objecta observed by the MST Faint Object Caoera. The 
Inatrunent consists of four loage dissectors: two aeneltlve In 
the UV and aolar blind* the othera aenaltlve In the visible and 
near Infrared. A wide variety of bandpasses la formed by 
broadband and Interference flltera arranged In atrlpa near the 
HST facua. Sane of the flltera are coated with a polarising 
oaterlel. Aperturea provide a choice of three flelda of view! 
0 • A * 1*0* and 1 0. A arc-a* The dlaavctora can be coeaanded to 
receive photoelectrona free any of the approi Inately 100 
f llter-eperture-polarlxer combine* ion* available* 


rCMSONNEL 


PI 


J *C * 

BRANDT 

NASA-3S'C 

01 


o.s. 

LECKR0NE 

NASA-GSFC 

01 


A. 

BOGGESS* 3RD 

NASA-GSFC 

01 


E.A. 

BEAVER 

U OF CALIF, SAN DIEGO 

01 


S.R* 

HEAP 

NASA -JS*C 

01 


J.B. 

HUTCHINGS 

DOMINION ASTROPHYS OBS 

01 


M.A. 

JURA 

U OF CALIF, LA 

01 


J.L* 

LINSKY 

U OF COLORADO 

01 


t*P. 

MARAN 

NASA-GSFC 

01 


B.0* 

SAVAGE 

U OF WISCONSIN 

01 


A.M. 

SMITH 

NASA-GSFC 

01 


L*M* 

TRAFT0N 

U OF TEXAS* AUSTIN 

01 


R * J . 


U OF ARIZONA 

01 

BRIEF 

- 0* EBBETS 

DESCRIPTION 

SPACE TELESCOPE SCI IN 


This Inveat Igat Ion ueee an ultraviolet apectrograph 

capable of obtaining high-quality aoectra at two reaolvlng 
poweraS 20*000 and 120*000* The lower dlaperalon la achieved 
with four gretlngo that cover the apectral range 1100 to 3200 A 
ao that each grating la uaed only near Ita oaatoum blue 
efficiency* The higher dlaperalon utlllfea an echellc 
arrangement. The eeneor la a ault 1-channel oulee- count Ing 
device* the dlglcon. Thla detector operetee functionally like 
an laage-dlaaector tube and can be uaed aa an loage dlaaector 
to perfora star centering and field napping of the entrance 
aperture* ellnlnatlng the need for a separate star tracker or 
ellt camera. There are two detectors* one with a CsTe 

photocathode and one with Cal. The two target entrance 

aperturea have fields of view of 1 so arc-s and 0.3 so arc-a* 
respectively. There are no significant time constraints. The 
high-resolution apectrograph (HRS) operates In sunlight so that 
It can be utlllted at all tinea* escept when the source la 
occulted by the earth or noon. The high dynaolc range and 

choice of dispersions aake It possible to observe a large range 
of stellar magnitudes* from very bright to moderately faint. 
The HRS bridges the gap between objects observed by 
rocket-borne spec trographa (Copernicus* IUC) and the 

faint-object apectrograph (FOS). 
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INVESTIGATION NAME- FAINT-OBJECT SPECTROGRAPH (FOS) 
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PERSONNEL 


PI 

- R . J. 

HARM s 

U OF CALIF, SAN 

Dicr.o 

OI 

- F . 

BARTKO* JR. 

M AATIN-M A* IE TTA 

AER0SP 

OI 

- E.A. 

BEAVER 

U OF CALIF, SAN 

01EG0 

01 

— H . C • 

F0R0 

SPACE TELESCOPE 

SCI IN 

01 

• B • 

MARG0N 

U 0- WASHINGTON 


01 

• A.F * 

0AVI0SEN 

JOHNS HOPKINS U 


01 

- E.M. 

BURBI0GE 

U OF CALIF, SAN 

0 v .EG0 

OI 

• J.R. 

ANGEL 

U OF ARIZONA 


01 

- R.C. 

•OftlN 

SPACE TELESCOPE 

s : i in 

BRIEF 

0E1CRIPT ION 

The feint-object spectrograph 

(FOS) Investigation 

obtains 

spec t 

re of 


at the faintest possible 


limiting magnitude It. ultraviolet and visible wave'.engths . The 
apectrograph covers a broad apectral range and 1, Intended for 
spectroscopy primarily at modest apectral resolution. The 
apectral profiles of broad emission and absorption features and 
continuum flu* distributions are observed In both extended and 
point sources* The FOS la a flied-sllt spectrograph with the 
capability of selecting either of two apectral reaolvlng powers 
(130 or 1200) over the wavelength range 11*0 to 7000 A. A 
nondlspersl ve mode la also available, providing camera Images 
for scientific and target acquisition purposes. A 
polarliat lon-analyier capability la provided over the 
wavelength range 1200 to 3500 A. Tne *9S uses dlglcon 
detectors (512-diode linear arrays «f phot on-count Ing diodes). 
To cover the full wavelength range* two detectors are used. 
The f er-ultr ev lol et/b lue sensor has a magnesium fluoride 
faceolate and a bi-alkali photocathode. The near-uv/near-lR 
sensor has a fused silica window and an eatended-red tri-alkali 
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PERSONNEL 


PI 

• M*H. 

JEFFERYS 

U OF 

TERRS* AUSTIN 

01 

• G.F. 

BENE0ICT 

U OF 

TERRS* AUSTIN 

01 

- P • 0 • 

HEMENHAY 

U OF 

TEHAS* AUSTIN 

01 

- P* J* 

SHELUS 

U OF 

TERAS* AUSTIN 

01 

• R*L* 

DUNCOMBE 

U OK 

TERRS* AUSTIN 

01 

• M *F * 

VAN ALTENA 

YALE 

U 

01 

• 0*0* 

FRANZ 

LOWELL OBSERVATORY 

01 

• L • W* 

FREDRICK 

U OF 

VIRGINIA 

BRIEF 

DESCRIPTION 




IMi Invest Igat Ion um th« facilities of the optical 
telescoo* •••••Dirt Instead of requiring o otporifo Instrument* 
The m|T guldonco oritoi tonilm of three Identical fin* 
guidance itmort (F&$) distributed In on annulus contorod on 
tho optical data of tho nsT. Cach tonaor hoa ita own flold of 
«1o« (FOv). In noroaw operations* t«o of tho tontora aro uaod 
for flno pointing tho nST* Tho aonaor that la not uaod for 
toloacopo pointing la tho prloary aatroaotrlc Inatruoent at 
that particular tie** in fgs conalata of a aot of glooalod 
•irrora conatructod ao that any atar within i t ■ row aan bo 
placod on an loago dlaaoctor/ Intor foroaotor coablnatlon. Tho 
oncodor roadlnga of tho glabalod alrror 0.00 aupply tho object 
poalt 1 on In tho FOVI tho output of oach of tho palra of 
Intorf oroaotora aupotloa a tint orror signal* Each aonaor 
contalna a aot of aovablo flltoro. pluo teapereture* voltage* 


In an approilaato aagnltudo rango of a to IT. Relative 
poaltlona of atara can bo ooaaurod with a prodalan o 0*002 
arc -a* 

• hST* NACCMETTO—— —————— ------- 

INVEST IGAT ION NONE- FAINT-OBJECT CAMERA 


DRIER DESCRIPTION 

Tho uldt-flold and planotary caaora lUf/fC) Invest 1 get len 
uaoa tao coatraa of dlfforont focal longtha houood In a alnglo 
radial bay* 0 n« la a aldo-flold caaora and tho othor la a 
planotary caaora* Each caaora uaoa a aiaplo optical aotalc 
tochnlouo In aon|unct1on alth four chprgt-couplod devices (CCD) 
aa detectors* oach having soo by S00 picture oloaonta* Tho 
CCOa aro thinned for back-aide 11 lualnat Ion, and their apectral 
roaponaoo ore estended froo thp vlalblo to the vacuua 
ultraviolet by apodal procoaalng* Tho overall quantua 
efficiency of the Inetruaent e.coeda 51 froa lya an alpha (121*4 
na) to 350 no* rlolng to about 30t froa *30 to 000 no, than 
gradually docreaalng Into tho Infrared* The coablnatlon of the 
optical aooalc and CC0 dotoctora provldoa a contiguous field 
alth an overall alto of 1400 by 1400 plieta* focal ratio* of 
f/12*9 and f/30 give field allea of 2*4? aq arc-aln at a 
resolution of 0*1 arc-a/pl.ol for the ulde-fleld caaora and 
40*7 aq arc-a at 0*0*3 arc-a/pliel for tho planetary caaora* 
Tho Inetruaent contains space for 30 filters ao uell ae 
polarlaera/f liters and fronaolaalon gratings* 

***** 


SPACECRAFT COMMON N4ME- INSAT-1C 
ALTERNATE NintS- INOIiN NiT lONil SAT. 

NSSDC 10- 7NSAT1C 

LAUNCH DATE- 04/00/04 WEIGHT- 1132* R0 

LAUNCH SITE- KENNE0Y SPACE CENTER • UNITES STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING C0UNTPY/A0ENCT 

INDIA ISM0 

PLANNED OMIT PAP AHE TEA S 
0PBIT TYPE- GEOCENTRIC 

0PBIT PEPI00- 1*34. MIN INCLINATION- 0*0 0E4 

PEP I APSIS- 34000. KM alt AP0APS1S- 34000* KM ALT 


NSS0C ID- LST -00 INVESTIGATIVE PPOGPAM 

C00E E2/C0-3P 

INVESTIGATION 01 SC IPL 1 NE C S) 
ASTRONOMY 

PERSONNEL 


Tl 


F.D* 

MACCHETT0 


SPACE TELESCOPE SCI IN 

TM 


H*C. 
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TM 


I *R • 
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R. 
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C. 
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TM 
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TM 


R.N* 
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EUROP SO OBS, SW12P 

TM 


J* M* 
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TM 


J.C. 
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SPACE TELESCOPE SCI IN 

TM 


P. 

JAKCBSCN 


ESA-ESTCC 

TM 


F* 

PAPESCE 


SPACE TELESCOPE SCI IN 

Th 


6* 

WEIGE.T 


U OF ERLANGEN 

BRIEF 

DESCRIPTION 
The feint-object 

caoere 

(F&C)* u>1ch operates at a high 

focal 

ratisi 

uses an 

loagl ng 

caaora ulth a tuo-dloen* lonal 


photon-event counting detector* and la able to detect object* 
that arc 30 tlao* filntor than those obsorvobl* ulth the nost 
powerful oorthbasod telescope* The F0C hp* a olnlauo foraat of 
4* by 4* o1i«ls* Based on a plsol sire of 23 3y 23 
olcroaetora* a focal ratio of appro* laately f/94 la required to 
esplolt tho spatial resolving power of the HST* At that focal 
ratio* tho pluel die Is 0*022 by 0*022 arc-s* For laagery and 
ohotoaotry of very faint star* and estended sources* cuaulatlvo 
osposures aro required to obtain a useful slpnal-to-nolao 
ratio* The FOC uavelongth rango Is 1200 to 7000 A* The 
observable range for point sources Is froa 21st to 2 Bth visual 
aagnltudo* and for estended sources Is tho equivalent of froa 
15th to 22nd visual aagnltudo over an area of one aq arc-s* 

..••••• MESTPMAL— —————————————— 

INVESTIGATION NAME- uIOE-FIELD CAMEPA 

NSSOC 10- LST -07 INVESTIGATIVE PROGRAM 

COOE EZ/CO-OP 

INVESTIGATION D I SC IPL I NE« Si 
ASTRONOMY 


PERSONNEL 

MG • J.P* SINGH ISP9 SATELLITE CENTER 

PM - P.P. KALE IN01A DEPT OF SPACE 

BRIEF 0ESCPIPTI0N 

The Inaot-lC la the third spacecraft in the first 
generation Indlon National Satellite oyatea* The geostet lonary 
tat 9* deg E)* throo-ada stabHIied anacecraft la functionally 
Identical to Inaat 1A and IB* and Is designed to provide 
cooblned tel* co a» unit at ions, direct Tv b-oedcast* and 
aeteorologlcal service to India's civilian coaaunlty over a 
7- year - 1n-orb1 1 life span* The telecoaaunlcatlons package 
provides tuo-uay* long-distance telephone circuits and direct 
radio and TV broadcasting to the remotest areas of India* The 
Meteorology package la cooprlaed of a scanning 
very-hlgh-resolut Ion, tuo-channel radlooeter ( VHPP) to provide 
full-frooe* full-ear'h coverage every 30 nln* The visual 
channel 10*35-0*73 olcroaetora) hoa a 2*7S-ko resolution «h1l* 
the IP channel (10*3-12*3 olcroMoters) hao an ll-ko resolution* 
Using the Inaat TV capability* early naming* of lopending 
disasters t1*e*« floods* otoroa* etc*) con directly reach t he 
civilian population* even In reoot* areas* The Inoat-lC also 
has a data channel for relaying Meteorological* hydrolog leal* 
a.'d oceanograph 1c data froo unattended land-based or 
ocean-based data collection and tronsolsslon platfoms* 

....... INSA T-1C* IMD STAFF— .......... ......... ............. -- 

INVESTIGATION NAME- VEP Y HIGH RESOLUTION RADIOMETER t VHPP ) 

NSSDC ID- INSAT1C-01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISC IPL INE (SI 
METE0RDL03Y 

PERSONNEL 

PI - I»0 STAFF I N 01 A METEOROLOG. oept 

BRIEF DESCRIPTION 

The Very High Resolution Radlooeter (VMPR) 1* a 
tuo-channel scanning Inotruoent* loth channels give full earth 
coverage ulth a full fraoe loage every 30 oln* The visible 
channel (10*3-12*3 olerooetera) has a 2*75-ko resolution, and 
the IR channel hao an ll-ko resolution* The hetf-heurly 
observation* are used for oonltorlng ueather systeos over land 
and sea* 1*e** observing cyclones and Measuring sea surface and 
cloud top teoperatures* 

....... I NS A T - 1C • IM0 STAFF — — — — — — 
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INVESTIGATION NAME- 0ATA COLLECTION AND TRANSMISSION 
RELAY PACKAGE 

NSSOC ID- INS AT l C- 0 3 INVESTIGATIVE PRO &■ AM 

APPLICATIONS 
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■MIF DEGCRIPTION 

Th* data collection and trensotssion rally aaiiagt 
cam lata at a data channel operating at *01*79 MHs 
« a ertn-te-aetalllte) la provide far tha raiar of 
attaereleglcal* hydrological ♦ ana acaanagraatlt data fraa 
unattandad land-based and eaaan-baaad data aaiiaatlan and 
tranaataatan ptatfaraa. 

INIAT-1C* ROT STAFF-——--- 

INVEST IGAT ION NAME- Tt LECOnnUN 1C AT IONS PACKAGE 

NSSOC 10- INSAT1C-02 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
COMMUNICATIONS 

PERSONNEL 

PI • PIT STAFF INDIA POSTS I TELE DEP 

GRIEF DESCRIPTION 

Tha taiacaaauntaatlona package haa 12 tranapandara 
Operottng at 9939-1429 MHf ( earth-ta-aat e U 1 te ) »n d 3T10-4200 
NM f < aatell 1te~ te-eert h> far tMch route, thin route* and 
raaata araa coaaun teat Ion and Tv dtatrlhwt tan* It aiao haa tao 
tranapandara aparattng at SGS9-9*S5 mm* (aarth-t a-aatal 1 Ite ) 
and 2999-2139 mmi f aatai 1 1 ta-to-aarth I far alract broadcasting 
ta augaant low-cost ceaaunlty TV aata In rural araaa* 
radio* pragr aa distribution, national TV networking and dtaaatar 
naming* 

•••••••••••••••••••••••••••• IRS-1 A 


SPACECR. FT COMMON NAPE- IRS-1A 
ALTERNATE NAMES- INOIAN REMOTE SEN SNG SAT 

NSSDC ID- IRS-IA 

LAUNCH OATE- OG/OO/GA UCIGMT- *90. KG 

LAUNCH SITE- UNKNOWN* U* S* S. R* 

LAUNCH VEHICLE- UNKNOWN 

SPONSORING COUNTRY /AGENCT 

I NO I A ISRO 

PLANNEO OMIT PARAMETER*. 

ORSIT TYPE- GEOCENTRIC 

ORGIt PERIOD- 103*2 MIN INCLINATION- 99. DEG 

PEN1APSIS- 90*. NM ALT APOAPSIS- 90*. KM ALT 

PERSONNEL 

PO « K. KASTUR 1 R AN6AN ISRO SATELLITE CENTER 

PS • R*R* NAVALGUNO SPACE APPLICATIONS CTR 

PS - V. UAYARAMAN ISRO SATELLITE CENTER 

GRIEF DESCRIPTION 

Tha Indian Raaata Sanalng Satalllta-IA (IRS-IA) «* tha 
flrat of a eerie* of seal-oparat lenel/eperat lenel reoate 
aonalng satellite* developed or India for land-baaed 

application* auch at. agriculture* forestry* geology* and 
h/drolagy* The three-** Is-stabl 1 lead sun- synchronous oatalllta 
carrlaa tao tt.’.aar lodging aelf-acannad censors f L I SS > ahlch 
parfora "oushbrooa* acannlng In visible and near IR bands to 
acaulra laagaa af the earth* Local equatorial crossing tine Is 
flood at around 10 a*a* The spacecraft platfora* oeasurlng 
1*51 a s 1*44 a s 1*10 has the payload eodule attached on 

tha tap and a deployable solar array stoned on either side. 
Attitude control Is provided by four naoentue wheels* two 
aegnet 1c torques* and a thruster systeo. Together they give an 
esttaated accuracy of batter than plus or Minus 0.10 deg In all 
three asea* Further Inferoatlon can be found In "The Indian 
Raaata Sensing Satellite: a Pragrea Overview** Proc* Indian 

Aaad* Sc 1 • a* 4* pp. 313-331* 1913* by R* R* Nsvelgund and K* 


....... MS-1A* ISRO STAFF—————— 

INVESTIGATION NAME- LINEAR IMAGING SELF-SCAN SENSORS 
IL1SS I I III 

NSSOC ID- IRS-IA -O'. INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION 0! SC I PL I NE < S I 
OCEANOGRAPHY 
EARTH RESOURCES SURVEY 

PERSONNEL 

PI - ISRO STAFF ISRO 

GRIEF DESCRIPTION 

The IRS-IA Linear looping Self-Scanned Sensor* (l!SS> 
provide repetitive oult Ispect rol loages of the earth's surface 
on a global basis far earth resources studies* One type of 
sensor la designated as LISS-I* which yields a loo soatlol 
resolution of 73 a* The other type* LISS-II* has two Identical 
coaeraa* each of which has a aedlua resolution of 37 o. Noth 
type* of push-brooa scanning sensors operate In the four 
spectral bands: 0.O9-0.92* 0*92-0.99* 0.G2-0.4P* and 0.77-0*84 


linear array of detector* of the charge-coupled device d CCDS 
type with 20*0 eleaenta* which are located In the focal plane 
of the systea* The along-trach scan Is produced by the orbMal 
Motion of the spacecraft* The instantaneous field of view far 
II9S-! Is R0 ale roradlans and the swath width 1* i«s Set for 
l IIS- 1 1 they are each «o alcroradlans and T* ka* respect Ivaly. 
Data froa bath USS-I and l X SS -I I are transalttad In real tlae 
to the da*a reception systea at the National Reaste laming 
Agency* Hyderabad* India* 

ISO***" * * 


SPACECRAFT COMMON NAME- ISO 

alternate names- infrared space orserv* 

NSSDC ID- ISO 

LAUNCH DATE- 00/00/9? HEIGHT- 1100* KG 

LAUNCH SITE- UNKNOWN* U.S.S.R. 

LAUNCH VEHICLE- ARIANE II 

SPONSORING COUNTRY/AGENCY 

U.S.S.R. ESA 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORGIT PERIOD- 720. M IN INCLINATION- 9*29 0ES 

PER I APSIS- 1000* KM ALT APOAPSIS- 39000. KM ALT 

PERSONNEL 

PM • UNKNOWN 

PS - UNKNOWN 

BRIEF DESCRIPTION 

The Infrared Space Observaterv (ISO) la designed ta 
provide detailed Infrared properties of selected Galactic and 
astragal act 1c sources* The sensitivity of the telescopic 
systea 1* about one thousand tines superior to that of the 
Infrared Astrononlcel Satellite (IRAS)* since the ISO telescape 
enables Integration of Infrared flus frea a source for several 
hours* Density waves In the interstellar wedlua* Its role In 
star fornetlon* the giant planets* asteroids* and caaets of the 
talar systea are aaong the objects of Invest Igat Ion. The 
telescope has a Rltchey-Chretlen cenf Igur at Ion* with pn 
aoerture of 40 c« and an overall f-ratla of 19. The prlaary 
and secondary alrrors are aade af fused silica* The field af 
view of the telescope it 20 arc-aln and the pointing accuracy 
Is 9 arc-s* The collected flus In the wavelength range af 
2-120 alcroaeters Is channeled to on* of the four detecting 
Instruaento* at desired* The obse-votory contains two 790-1 
tanks of liquid hydrogen and liquid hellua to cool the 
detectors* Science data will be obtained for 10 h during each 
orplt and teleaetered In rea'-tlae* at a rate of ** kbps* The 
operating llfetlae of the observatory Is IB Months* 

ISO* UNKNOWN — — — — — — — — — — — — — — — — — — 

INVESTIGATION NAME- I NFS ARE D SPECTROMETRY 

NSSOC ID- ISO -01 INVESTIGATIVE PROGRAM 

applications 

INVESTIGATION DI SC I PL INE ( S ) 
PLANETOLOGY 
ASTRONOMY 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The Infrared * pec t rowet ers are two Identical Inst ru*s#nts. 
Each Instruaent covers one of the two bands In the tatal range 
of 2-70 alcroaeters* Each utilises a rapid-scen Mlchelaon 
Inter feroaeter and *ryost at leal ly cooled detectors* The 
resolving power can be varied froa 1*E2 to 1*E9* Cither 
spectroaeter cen be alaed to the focal plane velua* of a 
coawonly shared 40 -cm aperture R Itchey-Chret len telescope* 

------- ISO* UNKNOWN — — — — — — — .............................. 

INVESTIGATION NAME- INFiARCO PHOTOMC TE R /POL AR I M| fC R 

NSSOC ID- ISO -02 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE (SI 

planetology 

astronomy 

PERSONNEL 

PI - UNKNOWN 


BRIEF DESCRIPTION 

The Infrered photoneter/polarlaeter utilises 
cryost at 1 cal ly cooled silicon ono germsnlu* phot ooetectors • ano 
covers the rang of R-120 Micrometers In four bonds* The 
Instruaent can be . Joed to the fecal olane voluae af a coaaonly 
shared 40-4 ■ aperture Rltcney- Chretien teles'ope. 


NSSOC 10- ISO 


03 
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IVC ST 1 OAT ! VC PAOGAAN 
APPLICATION! 

INVESTIGATION DISCIPLINE C S I 
RLANCTOLOGT 
ASTAONON 7 

PERSONNEL 

PI • UNKNOWN 

•«icr description 

The Infrared cmri irnr photographs Infrared sources In 
the Galasy end IP* uni verse* through • OPt pf flaed-bend 
filters pnp p continuously variable filter* severing Ihp range 
Pf 2-4 eltroeeters* It utlllfes P 22 tor 22 array pf 
tryppfpt 1 cpllr cppIpP Intto detectors. The epatra can pp aimed 
IP the fatal olanp volwap Pf a caeearly shared AO-ce apprturp 
Altchey-Chret Ipn telescope. 
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SPACECRAFT CONNON NA«|- ISTP/COUATOR 
ALTERNATE NANE1- [Alt CO. HAGNETOSPHEAE LAB* 

PSSOC 10- CQUATOA 

LAUNCH OATC- 02/00/Pl WEIGHT- 9}|« Kt 

LAUNCH BMC- KENNEDY SPACE CENTER* UNlTCO STATES 
LAUNCH VEHICLE- SHTLC-PAHD 

SPONSORING COUNTAT/AGENCT 

UNlTCO STATES NASA-OSSA 

PLANNED ORBIT PA# AHC TCAS 
OABIT TVAE- OCOCCNTAIC 

OABIT PERIOD- 13G0. N|N INCLINATION- 0. OCO 

PEAlAPilS- A000 • AN ALT APOAPSIS- 70000. AN ALT 
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NASA-GSAC 
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BN1CP OCSCA2PTION 

CBUATOR ft an# pf the four appttcrpfl In Ihp 1STP 
1 Intprnptlonpl Solar Terrestrial Phyptca) prpgrpa. (Tua 
additional pppctcraft toy bt launch'd*) Thp 1STP pregrae Ip a 
ap)p^ n* m thrust In thp ptudy of solar- tprrpstrlpl 
ralat lanphlpp. Its goal* to obtain thp flrat Quantitative 
aaapaaapnt of thp global flow of energy through thp earth's 
• pate environment above thp upper ateoaphere* la sccpapllahed 
vlth p natuark of four spacecraft orpltlrg h Spy lacatlans 
around the earth: two plaaaa source regions pntf tua gpoapaca 
Storage regions. With a properly Inatruoented spacecraft 
laboratory In each of the four regions* slaultanpous 
sbservat Ions tan be oade of thp entry ef slasaa Into the 
syotea* the storage and release nf energy ulthln the systaa* 
and thp transfer ef pisses ana energy between those key regions 
as they change with tlee. Ceepleeentary pragrpes being planned 
for thp soap tlae frpae are the ULfSSCS (feroerly* ISM) and 
the UAAS (Upper Ataasphpre Apsearch Satellite) aragraa. The 
1ST? pragrse Is designed to achieve three apjer scientific 
goals: (1) to assess the apss* aaaentua and energy fle« and 
their tlae variability throughout the geoaaace envlranaentl (2) 
ta laprove the understanding of pl«s»- n acessus that control 
the collective behavior of geaspece ceapanente and trace their 
cause-and-ef fact relationships through the systeol and '3) to 
assess the lepertance ta the terrestrial envlronopnt of 
variations In energy Input to the ptaopphere caused by geespace 
processes. The progrpa has a flealble central data handling 
facility ta ohlch the Investigators gain access by roasts 
ceaputer teralnpts. The spacecraft laboratories are launched 
fraa the Space Shuttle* ulth a PAN-0 upper stage far final 
orbit Insertion. Cash has on»oard propulsion systsap png aapis 
fuel supplies to achieve and aplntaln Its specific orbit. 
Spacecraft design llfetloe Is 3-3 years* vlth redundant 
sutosysteea. All of the spacecraft are cylindrical* 
apprealaat aly 2.0 a In dleoetsr by 1.2S a high (plus 1.23 a far 
Its despun platfara)* with body-aownted solar cell arrays* and 
are spln-stabll Iced. They have long vlre spin-plane antennas* 
Insrtla aae«s* and spin-plane appendages ie suooart sensors. 
The spacecraft are non-retrlevable and non- serviceable. This 
particular spacecraft* EQUATOR* Measures solar alnd entry at 
the ounvprd nose of the eagnetesphere* and the transport ana 
storage of plaaaa In the eauetertal ring current and near-earth 
plasaa sheet. Data are otared using onboard tape recorders and 
relayed to the Deep Space Netuork at a high rate* although the 
average real-tlae data rate far EOUATqa la 22.2 kbps. There Is 
a despun glsballed Instruoent alstforo on one end. CQuATOt 
will be In a 2t-h equatorial orbit with perigee end apogee of 
2*A0Q oy 70*000 ke. It weighs flA kg and uses 30G w of power. 
The spin rate Is 10 rpo around an asls lying In the orbit plane 
ana ealntalned within 30 deg of narael to the eerth-sun line. 
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BA IIP OISCAIPTION 

This Investigation Is designed ta study definitively II) 
the caaposltlan of asgnetespher la Liases storage regions* 12) 
the entry of solar wing pisses Into the esgneteaphere* (3) the 
Injection of Ionospheric plasaa Into the magnetosphere* (A) 
eagnetesp'terlc alasep trancoort and acseleratlan* (3) the rale 
of alnsr tonic const ituenta In eagnetospher 1c plasaa pracessaa* 
f&t apes '.ee-dependent opgnet asch»r1« lor lass eechpnlses* e.g.* 
wave-pa *t 1c le Interactions and charge eichpnge* 17) the physls- 
of heav, Ians and eult 1 -coapanent piaseas* ana il) eagnetatall 
coepaaltlan pheneeena (during the deep tall estended-elaslen 
phase of CQUATOA). The Instrweent consists of a toroidal Ian 
•ass spectrograph (TINS). This Instruoent has a ease per 
shargt range of 1 to 130 u/Q In 120 channels* with resolution 
(N/delta N) of 10* anq an energy range ef 0 to eg kev/to* with 
32 energy steps lagarlthelcsll y spaced and a resolution (delta 
(/() of 0.00. The field of view covers 10 deg of adouth and 
plus and oinus 20 deg In elevation* with five elements of 0 deg 
each In elevation. The saeple rate of 32 saeples per second 
yields one eass- energy- angle spectrue per a spin periods. This 
Instrument Is Identical to the Instrument an 1STP/P0LAA. 
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This Investigation* TIDE (thereal Ion dynaolaa 
e *per leant ) • Is designed ta study the origin* transport* 
energl cation* storage* and loss of low energy lens In the 
earth's eagnetsspher e* The Instrument eeasures the 
distribution fund Ion of Ions In the energy rangv 0-100 eV and 
the eass range 1 ta 1A u. A caeplete Ian distribution Is 
obtained aver each sain of the sasaecraft (nominally A s>. The 
Instrueent consists of two sensor aoseebllec ana an electronics 
assembly. The two sensors are eeunted on epooslte edges sf the 
spacecraft* and each has a field of view of ;t* Central 
of the Instrueent by on onboard elc roarocessor perelts 
progrseeable sequences of angle* energy* and eass to be 
selected far specific studies. The angulsr acceptance Is In 10 
■ 10 dag windows covering a 120-deg fan In the plane containing 
the spin ails* and In 2 * 2 deg windows on A-deg centers 
covering p 30-deg fan In the plane containing the spin sals. 
Energy resolution Is nsalnslly 20t* and eass resolution Is 231 
for eposes !-• u* Ot for Bosses A-lA u* and 31 for Bosses 1A-AA 
u* 


------- I IT A/E SUA TO A * PAITI— - — — — — — 

INVESTIGATION NANf- CHAAGC AND HASS NAQNC TOSPHtR I C ION 
CONOOSITION EMACAINENT (CANNICE) 


original PACE is 
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DESCRIPTION 



BRIEF DESCRIPTION 

The objective* of thli Investigation* CAPRICE * (charge 
and aata aagnetotpharlc Ion comooeltlon experiment)* are the 
unamblguoue determination of the composition of the earth's 
plaama populations* their original sources* and the mechonlams 
acting to energize and transport these populations within the 
clocely coupled aagnetosphere/lonosphere and 
■agnetosphere/solar-tflnd systems* and In the tao aajor geospace 
energy storage reservoirs! the near-earth plasaa sheet and the 
ring current. The CAMMICE Incorporates tao types of sensor 
aysteas* N1CS and HIT* ahlch each perform a three-paraaet er 
Measure vent on the Ion coaposltlon over a combined range from 
<10 ReV/Q tv 15 HeV/Q for elements from hydrogen through Iron. 
Each of the sensor systems Is supported by Its oan Independent 
data processing unit. The MICS sensor Is mounted on a scan 
olatfora. These sensors ore Identical to those floan on the 
ISTP/POLAR spacecraft* although the aountlngc are different. 
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Thl* Investigation* CtPPAO (comprehens Ive energetic 
particle pitch angle distribution)* Is designed to provide 
detailed pitch angle measurements of energetic particle fluxes* 
to cover the particle energy spectra over as vide a range as 
possible ulth statistically meaningful results* to separately 
Identify Ions and electrons* and to give Information on high 
energy Ion composition. This Instrument Is Identical to the 
one floun on ISTP/POLAR. The Instrument measures electrons 
ulth energies from 20 keV to 3 HeV and protons ulth energies 
from 20 keV to 17 MeV. Alpha particles and the CN0 group of 
nuclei are also unlovely Identified ulth high time resolution 
In broad energy bands over the range 300 to 3300 keV/nucleon. 
Multiple detector heads on the body-mounted portion of the 
Instrument provide detailed high-resolution three-dimensional 
measurement of the energetic particle distribution function at 
all angles outside the loss cone. The detectors mounted on the 
scan olatfora are designed to look a*ong the local magnetic 
field direction. The aajor components of the body-mounted 
detectors CBEPS) are the three sensor types LEMS* HIST* and 
OPU. The scan-plat fora energet Ic-aart Icle spectrometers (SEPS) 
are divided Into three different spectrometers designated HARE* 
HARP* and HISS. Both the BEPS and the SEPS are controlled by 
microprocessors. 
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F.L. 
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H. 

MATSUMOTO 

KYOTO U 
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B.T. 

TSURUTANI 

NASA- JPL 


BRIEF DESCRIPTION 

The objectives of this Investigation are to determine the 
role of veve-particle Interactions In the plasma processes 
uhlch occur In the distant geomagnetic tail and to evaluate the 
consequences of these Interactl ons. The electric field sensors 
consist of tuo orthogonal electric dipoles ulth a nominal 
tlp-to-tlp length of 100 m* and the magnetic field sensors 
consist of a trlaslal search-coil magnetometer. The 

Instrumentation consists of (1) a sueeo-f requency receiver for 
high frequency resolution spectrum measurements* (2) a 
eultlchannel spectrum analyzer for Mgh time resolution 
spectrum measurements* and (3) a uldeband waveform receiver for 
obtaining wideband f requency -t Ime spectra and suit 1 -antenna 
croas-correlat Ion measurements over selected time periods. The 
sweep- frequency receiver covers the ranqe 12 Hz to A00 kHz for 
the electric antenna and 12 Hz to 6.25 kHz for the magnetic 
antenna. The spectrum analyzer covers 3.G Hi to 311 kHz for 
the electric antenna and S.G Hz to 1.0 kHz for the magnetic. 
The wideband waveform receiver covert three bands* 10 to 250 
Mz* 50 Hz to 2 kHz* and 500 hz to 16 kHz. The l ow-f reauenc y 
waveform recalver has five simultaneous channels* 0.1-10 Hz. 
The sampling of the Instrumentation Is controlled by two 
ale roprocessors which can be reprogrammed In flight. The 
Instrument also provides signals to other Instruments 
Indicating the occurrence of specific t/Pts of plasma wave 
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BRIER DESCRIPTION 

The major objectives of this Investigation are (1) to 
study the extent and variability of convection electric fields 
In the magnetosphere* (2) to determJre the electric-field 
structure of the magnetopause and the energy dissipated at that 
boundary* (3) to understand the relationship between convection 
electric fields and Inductive electric fields generated by 
magnetic activity and the causes of strong turlulence In the 
electric field during magnetically active times* (A) to study 
plasmapause dynamics Including the degree of oenetratlon Into 
the plasmasphere of the convection electric field, and (5) to 
determine the degree of electrical coupling and the extent of 
electrical mapping between different regions of the 
magnetosphere through compsrlron of electric field measurements 
at different points along a common boundary* within the same 
magnetic field line regions or In different regions of the 
magne tosphe re (with the aid of the other spacecraft In the ISTP 
program). The Instrument consists of three orthogonal double 
probes* each of which Is a pair of separated conductors whose 
potential difference Is measured. One pair consists of spheres 
located In the satellite spin plane and separated by 160 m at 
the ends of wire booms. A second pair consists of cylindrical 
wire boom elements located In the spin plane and separated by 
an effective distance of 350 m v The third pair consists of 
spheres that are oriented parallel to the satellite spin axis 
and are separated by 1A m at the ends of r'gld booms. 
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BRIEF DESCRIPTION 

The objective of this Invest Igot Ion Is to accurately 
aeasure the vector electric field In the earth** neighborhood 
using • Method of test electrons that Is Inherently lamune to 
soececrsft Interference. This technique Is used to study II) 
the sostlel ana temporal character 1st 1 cs of the convective 
electric field near the equatorial planet <2> the physical 
processes at oler near the Magnetopause* plasaa sheet* and 
plasnapauset (3) the Instabilities associated with 
low-frequency plasma turbuleneel CA> resonance of low- frequency 
waves with Ions In the equatorial aagnetosahere t and (5) 
acceleration processes associated with substorns* auroras* and 
ring current particle energisation* The Instrunent Measures 
the vector electric field at a noalnat rate of 32 tines per 
second* with burst- Interv al sanpllng at 100 tloes per second* 
Three electron guns and a detector systee are used* controlled 
by a Microprocessor* Inforeation fron the onboard eagnetoeeter 
Is utilized In selecting electron been directions* 
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BRIEF DESCRIPTION 

The major objective of this Investigation Is to study the 
process of energy extraction* transport, storaqe* and release 
as It Is evidenced through changes In the Magnetic field* The 
Instrunent consists of dual trlaxlal nagnetoaet ers with 
flippers* Dual nl coprocessors and randon access aenory are 
used to process the data so that the data sent to earth are 
Inoedlately usable by all ISTP prograM Investigators without 
estenslve calculations* as well as available on board the 
spacecraft to other Instruaents In final corrected fora* One 
Million bits of Internal storage under n 1c r oproc essor control 
provide snapshots with up to R-ms resolution on comm an 4 or 
triggered by changes In the data* The Instrunent ranges are 
plus and Minus 236* 4096* and 63*336 nT* with corresponding 
resolutions of 0.004* G.06. and 1 nT* resoect Ively • 
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BRIEF DESCRIPTION 

This Investigation Is designed to study both Macroscopic 
and Microscopic phenooena of the distant Magnetosphere, 
Interplanetary space and the Ionosphere* The physics of 
large-scale geophysical phenooena are studied by coordinating 
the observations with those of the WIND* POLAR and GEOTAIL 
spacecraft* Microscopic processes are studied using In situ 
plasna distribution neasurenents* High resolution 

three-dlnenslonal distributions of Ions and electrons are 
obtained by syooetrlc heolspherlcal electrostatic analysers 
with 360-deg fields of view* An Ion and electron detector set 
Is Mounted on opposite ends of two Inertial boons* An 

identical but conpletely separate Ion and electron detector set 
Is Mounted on the despun platfora* Both the body-nounted and 
the despun detector systeas are Microprocessor controlled* The 
energy range covered Is 5 to CO keV* 
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SPACECRAFT COMMON NAME- ISTP/GEOTAIL 
ALTERNATE NAMES- GTL, GEOMAGNETIC TAIL LAB* 

NSSOC 10- GEOTAIL 

LAUNCH OATE- 03/00/91 WEIGHT- 737. KG 

LAUNCH SITE- KENNEDY SPACE CENTER, UNITED STATES 
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SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-0SSA 

PLANNEO ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PER IOO- 118000 MIN INCLINATION- 23.5 DEG 

PERIAPSIS- 13000. KM ALT APOAPSIS- 1.5E6 KM ALT 
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BRIEF DESCRIPTION 

GEOTAIL Is one of the four spacecraft In the ISTP 
I International Solar Terrestrial Physics) progran* (Two 

additional spacecraft way be launched* ) The ISTP progran Is a 
Major new thrust In the study of solar-terrestrial 

relationships* Its goal, to obtain the first quantitative 
assessnent of the global flow ef energy through the earth** 
space envlronnent above the upper atmosphere. Is aceoapllshed 
with a network of four spacecraft orbiting In key locations 
around the earth: two plasaa source regions and two geospace 

storage regions* With a properly Instrunented spacecraft 
laboratory In each of the four regions, slnultaneous 

observations can be wade of the entry of plasna Into the 
systen, the storage and release of energy within the systeo, 
and the transfer of plasaa and energy between those key regions 
as they change with tine* Complenentary programs being planned 
for the sane tine frame are the ULYSSES (formerly, ISPM) and / 

the UARS (Upper Atnosphere Research Satellite) program* The 
ISTP progran Is designed to achieve three major scientific 
goals: fl> to assess the nans, momentum and energy flow and 

their time variability throughout the geospace environment! (2) 
to Improve the und* ratending of plasma processes that control 
the collective behavior of geospece components and trace their 
cause-and-ef feet relationships through the system) and (3) to 
assess the Importance to the terrestrial environment of 
variations In energy Input to the atmosphere caused by geospace 
processes* The progran has a flexible central data nandllng 
facl* y to which the Investigators gain access by renote 
coeo er terminals* The spacecraft laboratories are launched , 

fr « the Space Shuttle* with a PAM-0 upper stage for final V 

orbit Insertion* Each has onboard propulsion systems and ample 
fuel supplies to achieve and Maintain Its specific orbit* 

Spacecraft design lifetime Is 3-5 years* with redundant 

subsystens* All of the spacecraft are cylindrical, 
a> oxlmately 2*6 n In diameter by 1*25 m high, with 
bow, -mounted solar cell arrays* and are sp In-stabl 1 1 zed* They 
have long wire spin-plane antennas* Inertia boons* and 
sp% t-plane appendages to support sensors* The coacecraf t are 
non-retrlevable and non-servlceable* This particular 

cpacecraft* GEOTAIL. measures solar wind entry and 
acceleration* transport* and storage of plasaa In the 

geoaagnetlc tall* Data are stored using onboard tape recorders 
and relayed to the Oeep Space Network at a high rate* although 
the average real-time data rate for GEOTAIL Is § kbps* GEOTAIL 
will be In an orbit near the ecliptic plane and uses lunar 
gravity assists to keep Its apogee over the night henlsphere of 
the earth. The orbit parameters thus vary* The period Is l-o 
months* ft rl^ee Is 1 3,000-57,000 km* and apogee Is 0* 1-1*5 
Million km <20-235 earth radii). GEOTAIl weighs 757 kg and 
uses 273 w of power. The spin rate Is 20 rpm around an ails 
within 1 deg of nornal to the ecliptic* 
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BRIEF DESCRIPTION 

The objective of t hit Inveat Igat Ion It to ooko 
eoaorohont 1«o observation* of tho three-olaenslonal velocity 
dlotrlbutlon function* of oloctron* ona positive lone* with 
Idont 1 f Ictt Ion of Ion soedet. The Instrument contains three 
tott of quodrltphorlcol analyzers with channel oloctron 

oultlnllert* These three obtain three-dimens lonal measurements 
for hot plataa and tolar «1nd electron*, for tolar wind Ion*, 
and for oosltlve-lon csmoosltlon measurements. The 

positive-ion coapos 1 t Ion measurement Includes five alnlaturo 
loaglng oast tpect ronetert at the eilt aperture of the 
mnalyxmr* and covers oattet froo 1 to 550 u/Q at 100 oVt ond 1 
to 55 u/Q at 10 keV. Tho hot plaaoa analyxor oeaturet 
electrons and lont In the range 1-50*000 ev/Q. The tolar wind 
analyxor oeaturet Ion* froo 150 to 7*000 eV/Q. Sequencing of 
tho energy analysers and oats soectrooetert* and other control 
functions* are provided by too microprocessors. 
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BRIEF DESCRIPTION 

The objectives of thlt Investigation are studios of (1) 
tho largo scale conf Iguratlon of the electric field In the 
oagnetotallv (2) toll electric field variations during 
substoros* 13) the electric field In the oleosa sheet* (4) the 
electric field near the sagnetopause and In the please sent Is 
at locations tallward of those covered by slsllar seasuresentt 
on 1SEE 1* 15) olcropulsat Ion and lou frequency wave 

seasuresentt at frequencies covering the local gyrof requency 
KlHx) and lover hybrid frequency (<10 hx) In the tall* CG) 
olasaa density as deduced froo measurement of the floating 
ootentlsl of the soacecraft* and 17) electric field comparisons 
tvlth the eld of the other spacecraft In the ISTP program) at 
different points along the sane magnetic field line* at 
different points along a conson boundary* or In different 
regions of the magnetosphere. The Instrument consists of tvo 
orthogonal double probes* each of uhlih 1 * a pair of separated 
spheres on ulre boos* that are located In the satellite spin 
plane and whose difference of potential Is measured. The 
separation distances between the oalr of sensors are variable 
and as great as 140 m tlp-to-tlp. One operating mode Involves 
length ratios of the two antennas of about 2:1 In order to 
verify Instrument operation through shoving that the electric 
field signature Is prooortlansl to the boom length. A second 
reason for tvo pairs of wire boos* In the satellite spin plane 
Is the requirement for measurement* having a time resolution 
far better than the satellite spin period. 

... ISTP/GEOTAIL* scarf———— — — 

INVEST IGA T ION NAME- PLASMA WAVES 

NSSOC ID- GEOTAIL-'? INVESTIGATIVE PROGRAM 

COOE EE/C0-0P* SCIENCE 

INVESTIGATION DISCIPLINE(S) 

SPACE PLASMAS 
PARTICLES ANO FIELOS 
MAGNETOSPHERIC PHYSICS 


personnel 


PI 


f.l. 

SCARF 

TRW SYSTEMS GROUP 

Cl 


J.K. 

ALEHANDER* JR. 

NASA-GSFC 

Cl 


p. 

R00R16UE2 

US NAVAL RESEARCH 

Cl 


R.G. 

STONE 

NASA-GSFC 

Cl 


P.J. 

KELLOGG 

U OF MINNESOTA 

Cl 


M. 

MATSUMOTO 

KYOTO U 

Cl 


E. J. 

SMITH 

NASA-JPl 

Cl 


S.D. 

SHAWHAN 

U OF IOWA 

Cl 


M.S. 

KURTH 

U OF IOWA 

Cl 


M.C. 

KELLEY 

CORNELL U 

Cl 


P .M . 

kintner 

CORNELL U 

Cl 


R .A. 

MEL LI WELL 

STANFORD U 

Cl 


W.W.L 

•TAYLOR 

TRW SYSTEMS GROUP 


BRIEF DESCRIPTION 

The objective of this Invest Igat Ion is to determine the 
dynamic behavior of the plasma trapped In the earth's 
magnetosphere* 1.e.« toroidal and pololdal currents* 
oscillations and waves In the plasmas* Ion entrance and eilt 
via the Ionosphere and solar mind* and the extent of the 
jlasmesheath. The Instrument measures electric fields over the 
range 0.5 Hz to 400 kHx* and magnetic fields over the range 1 
hi to 10 kHx. Trlaalel magnetic search colls are utilised In 
addition to a pair of electric dipole antennas. The Instrument 
contains two sveep-f requency receluers (12 nx to 400 kHx and 12 
hx to G.25 kHx)* a multichannel analyxer (5.6 mi to 311 kHx for 
the electric antenna and 5.G Ha to 1.0 kHx for the magnetic 
colls)* a low frequency waveform receiver (0.01 to 10 Hx)* and 
a wideband waveform receiver (10 hx to 1G kHx). 
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The principal objective nf the EPIC (energetic particle 
and Ion composition) Investigation Is to eiplore the distant 
magnetotall region and obtain Information on the origin* 
transport* storage* acceleration and dynamics of tupratheroal 
and non-thermal particle populations. The Instrument performs 
three-dimensional distribution memsurements by using both total 
energy (LEMS • - low energy composition system) and 
veloc Ity/composlt Ion detectors (ICS - Ion composition system)* 
memsurlng Ions and electrons with energies >20 kev* and Ions 
with energy >B keV/nucleon* respect Ively. Composition 
measurements are made by using a thin foil t Ime-of-f light 
technique which resolves the h and He Isotopes* and provides 
elemental resolution up to approximately argon. The Instrument 
also oemsures the non-theraal components to G MeV for protons* 
480 kev for electrons* and 400 keV/nucleon for Ions with Z>2. 
Directional measurements with a time resolution <1 a are 
possl ble. 
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ISTP/POLAR* FELCNAN 


brief DESCRIPTION 

POLAR It on* of III* four aoacecraft In th* ISTP 
( Internet tonal Solar Torroatrfal Pl>ri1ci) orograa* (Two 

additional satellites may b* launched.) Th* ISTP prograa Is a 
■ajar no* thruat In tho study of saler-terrestrlal 

relationships* Its goal* to obtain tho first quantitative 
assoaaaont of tho global flow of energy through tho earth's 
space onvlronaont above the uopor atmosphere* Is accoopllshod 
■ 1 th a network of four spacecraft orbiting In key locations 
around ths earth: t«o plasoa source regions and two geospace 

storage regions. With a properly Instrumented spacecraft 
laboratory In each of the four regions* simultaneous 
observations are osde of the entry of plasaa Into the systea* 
the storage and release of energy within the systea* and the 
transfer of plasaa and energy between those key regions as they 
change with tine* Coopleaentery progress being planned for the 
saoe tlae fraoe will be the ULTSSES (formerly* ISP*) and the 
UARS (Upper Atmosphere Research Satellite) prograa* The ISTP 
prograa Is designed to achieve three aajor scientific goals: 
(I) to assess th* mass* ooaentuo and en*rgy flow and their tlae 
variability throughout th* geosoace environment* (2) to loprove 
the understanding of plasaa processes that control the 
collective behavior of geospace components and trace their 
cause- and-*f feet relationships through the systeat and (3) to 
assess the Importance to the terrestrial environment of 
varlat Ions In energy Inout to the atmosphere caused by geospace 
processes* Th* prograa has a flexible central data handling 
facility to which the Inve stlgators gain access by remote 
coaputer terminals* The spacecraft laboratories are lainched 
froa the Space Shuttle* with a PAa-0 upper stage for final 
orbit Insertion* Each has onboard propulsion systems and aaple 
fuel supplies to achieve and maintain Its soeclflc orbit* 
Spacecraft design lifetime will be 3-5 years* with redundant 
subsysteas* All of the spacecraft are cylindrical* 
approximately 2*8 a In diameter by 1*25 a high (plus 1*25 a for 
Its 2 despun platforms)* with body-aounted solar cell arrays* 
and are spln-stabl l lied* They have long wire spin-plan* 
antennas* Inertia boons* and spin-plan* appendages to support 
sensors* The spacecraft are non-retrlevable and 

non-servlceable* This particular spacecraft* POLAR* measures 
solar wind entry* Ionospheric output* and the depositions of 
energy Into the neutral atnosphere at high latitudes* Imaging 
Instruments make possible th* measurement of visible* 
ultraviolet* and x-ray spectra of the polar cap* The POLAR has 
two despun glmpalled Instrument platforas* and booms are 
deployed out both z axes* Oata are stored on onboard tape 
recorders and relayed to th* Oeeo Space Network at a high rate 
(600 Kb mas* 250 Kb nominal)* although the average real-time 
data rate for POLAK Is M.A kbps. POLAR will be In a 22.6-h 
polar orbit (90 deg Inclination)* with perigee and apogee of 
9*000 and 56*000 km* It weighs 1088 kg and jses 333 y of 
power* The spin rate Is 10 rpm around an ails approximately 
normal to the orbit plane* 

... ISTP/POLAR* CHAPPELL— —— — — ........ — ......... 

INVESTIGATION NAME- COLO PLASMS IONS (TIOC) 


INVESTIGATION NAME- NJL TI -SPECTRAL AURORAL IMAGING 

NSS0C 10- POLAR -10 INVESTIGATIVE PROGRAM 

COOC EE/CO-OP* SCIENCE 

INVESTIGATION DISCIPLINE (S ) 
NAGNETOSPHERIC physics 
UPPER ATMOSPHERE RESEARCH 

PERSONNEL 


PI 

- P*0* 

felonan 

JOHNS HOPKINS U 


Cl 

- U*G* 

FASTIC 

JOHNS HOPKINS U 


Cl 

- R.U* 

NCENTIRE 

APPLIED PHYSICS 

LAB 

Cl 

- Cota 

NENG 

APPLIED PHYSICS 

LAB 

Cl 

- T.A. 

POTENRA 

applied physics 

LAB 

Cl 

- S.I. 

AKASDFU 

U 0* ALASKA 


Cl 

- L*J* 

LANZEROTTI 

BELL TELEPHONE LAB 

Cl 

- G.C. 

RE 10 

N0AA-ERL 


BRIEF 

DESCRIPTION 




The objective of this Investigation Is to obtain 
slaultaneously acquired global laages of the aurora with good 
soatlal and temporal resolutions at many selected wavelengths* 
The instrument consists of optical sensors and associated 
electronics located on the laaglng despun platfora* There are 
three optical channels: far ultraviolet* near ultraviolet* and 
visible* each with a separate detector systea consisting of an 
Intensified CCO* The far ultraviolet channel utilises sis 
broadband filters covering wavelengths froa 122 to 1800 A* 
while the near UV channel utilises narrowband or "abry-Perot 
filters at 2961* 2970* 2972* 2976* and 3371 A* The field of 

view Is 6 deg for the far UV and 8 deg for the near UV channel* 
corresponding to spatial resolutions of 7 and 21 ka* 

respectively* froa 9 RE • or 90 and 120 ka* respectively* from 
12 RE* The nominal teaporal resolution Is 20 s* ranging up to 
700 s for special features* Sensitivity Is IE-3 to 6E-3 
couits/s per raylelgh per spatial element* 
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BRIEF DESCRIPTION 

This Investigation* TI0E (thermal Ion dynamics 
experiment)* Is designed to study the origin* transport* 
energization* storage* and lots of low energy Ions In the 
earth's magnetosphere* Th* Instrument measures th* 
distribution function of Ions In the energy range 0-100 eV and 
th* mass range 1 to 16 j* A comolete Ion distribution Is 
obtained over each spin of the spacecraft (nominally 6 s ). The 
Instrument consists of two sensor assemblies and an electronics 
assembly* Th* two tensors are mounted on opposite edges of the 
spacecraft* and each has a field of view of 170 deg* Control 
of the Instrument by an onboard microprocessor permits 
programmable seauences of angle* energy* and mass to be 
selected for specific studies* The angular acceptance Is In 10 
x 10 deg windows covering a 120-deg fan In the olane containing 
the spin ails* and In 2- a 2-deg windows on 9-deg centers 
covering a 30-deg fan In the plane containing the spin sals* 
Energy resolution Is nominally 201* and mass resolution Is 251 
for masses 1-9 u* 8k for masses 9-16 u* and 31 for masses 16-69 
u* 


8R IE P DESCRIPTION 

Th* aajor objective of this Investigation Is to obtain 
glooal auroral images at visible wavelengths which provide 
mult Ispectral Images with time resolution of 1 min* spatial 
resolution of 10 ka at a spacecraft altitude of 9 RE* and 
sensitivities of 100-300 raylelghs per count In each pixel* 
This provides for global deterolnat Ion of energy deposition 
rates by charged particles Into the earth's upper atmosphere* a 
global monitor of the Interrelationship of major plasoa regimes 
In the magnetosphere* a global monitor of coupling processes 
between the Ionosphere end the magnetosphere* and a global 
reference systea for the Interpretat Ion of In situ measurements 
by companion Instruments In the ISTP mission* This 
Investigation utilizes two optical channels In the visible 
wavelength region? a medium-resolution channel (VMN) and a 
low-resolution channel (VUL)* The electronics subsystea Is 
shored with the POlAR-ll Investigation* as Is the front-optics 
system used to point the Instrument and to avoid the sunlit 
llab of th* earth which Is very bright In the visible* The 
combined Instrument comprises primary and secondary optics* 
electromechanical devices for mirror and aperture control and 
filter selection* optical filters* Image- Intenslf led CCO sensor 
arrays with thermoel ectr 1c cooling* power converters and 
distribution circuits* and data* attitude and coamand 
processors* The Instrument Is mounted on the despun platform 
and normally directed In or near the nadir direction* The 
Imaging field of view Is directed by the earth-finding mirror 
to different sectors within the 20-x 36-deg Instrument 
observing field* The VUL and VUM* which are part of this 
Investigation* cover seven wavelengths from 391.0 to 732*0 no. 
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BRIEF DESCRIPTION 

The objectives of this Inve st 1 ga t Ion, CAPRICE (charge and 
■ass aagnetospher 1 c Ion composition eiperlsant)* are the 
unambiguous determination of the coaposltlon of the earth«s 
olasaa populations* their original sources* and the aechanlsas 
acting to energize and transport these copulations iilthln the 
closely coupled aagnetosphere/lonosphere and 
aagnet osphere/solar-ulnd systems* and In the two aajor geosoace 
energy storage reservoirs: the near-earth plasaa sheet and the 
ring current. The CAPPICE Incorporates two tyoes of sensor 
syst *as« PICS and NIT* which each perfora a three-paraaeter 
•eisureaent on the Ion coaposltlon over ■ coablned range froa 
<10 kcV/Q to 13 HeV/Q for eleaents fro" hydrogen through Iron. 
Each of the sensor systeas Is supported by Its own Independent 
data processing unit. These sensors are Identical to those 
flown on the ISTP/ EQUATOR spacecraft* although the mountings 
are dl ff erent. 
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BRIEF DESCRIPTION 

The objective of 
spatial distribution and 

this Investigation Is to measure the 
temporal variations of x-ray emissions 


froa the earth's ataosohere. The Instruaent consists of two 
aajor subsysteas* the aultlple pinhole caaera and 
s Ignal-orocess Ing electronics* and the digital electronics. 
The detector In the caar. - Is a posltlon-senslt Ive aultlwlre 
proportional counter. The signal processing electronics 
Identify events as x-ray Interactions (or not)* locate the 
events In three-dlaenslonal space* and deteralne the x-ray 
energy. The energy range Is 1-100 keV* with spectral 

resolution of 1SX Fmhm at 6 kev (Inversely proportional to the 
square root of the energy). The field of view Is variable* 
A.S* 12* 16* or 33 deg* with spatial resolution of 0.35 to 1.0 
deg. Teaporal resolution Is 1-30 aln (typically 5 aln). 
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This Invest Igat Ion* CEPPAD (coaprehenslve energetic 
particle oltch angle distribution)* Is designed to provide 
detailed pitch angle weasureoents of energetic particle fluxes* 
to cover the oartlcle energy spectra over as wide a range as 
possible with statistically aeanlngful results* to separately 
Identify Ions and electrons* and to give Information on high 
energy Ion composition. This Instruaent Is Identical to the 
one flown on ISTP/EQUATOR . The Instruaent veasures electrons 
with energies fro« 20 keV to 3 n eV anc protons with energies 
froa 20 keV to 17 MeV. Alpha particles and the CNO group of 
nuclei are also unlauely Identified with high tlae resolution 
In oroad energy bands over the range 30 to 3300 keV/nucleon. 
M ult1ole detector heads on the body-mounted oortlon of the 
Instrument provide detailed h Igh-resolut 1 on three-dimensional 
measurement of the energetic particle distribution function at 
all angles outside the loss cone. The detectors mounted on the 
scan platform are designed to Look along the local magnetic 
field direction. The major components of the oody-mounted 
detectors tBEPS) are the three sensor types LEMS* HIST* and 
OPU. Th* scan-plat for « energet 1 c-oart 1e le spec t rovet er s (SEPS) 
are divided Into three different spectrometers designated HARE* 
HARP* and HfSS. Both the BEPS and the SEPS are controlled by 
mlc roprocessor s. 
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DESCRIPTION 

Th* objectives of 

this Investigation are to study (1) 

large 


parallel and perpendicular 

electric fields In double 

layers 

and 

electrostatic 

shocks* 

(2) larger spat ial-scale 


parallel electric fields responsible for upgolng Ions and 
Inverted-V electron accelerat Ion * (3) the high latitude 

convection electric field* (R) the electric field structure of 
the high latitude magnetosphere* polar cusp* and plasma mantle* 
and (5) the electric field comparisons (with other spacecraft 
In the ISTP program) at different points along the same 
magnetic field line* at different points along a common 
boundary* or In different regions of the magnet osphere. The 
Instrument consists of three orthogonal double probes* each of 
which Is a pair of separated conductors whose potential 
difference Is measured. One pair consists of spheres located 
In the satellite spin plane and separated by 160 m at the ends 
of wire booms. A second pair consists of cylindrical wire boom 
elements located In the spin plane and separated by an 
effective distance of 350 m. The third pair consists of 
spheres that are oriented parallel to the satellite spin ails 
and are separated by 1A » at the ends of rigid booms. 
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BRIEF DESCRIPTION 

Th f objective of this Investigation Is to asks high 
orsclslon measurements of tho aagnetlc field In ths high and 
low altitude polar oagnet naphere < 1 > to study the aorphology of 
the polar euspl (2) to deteralne the site af reconnect Ion ; (3) 
to Investigate the behavior of f leld-allgned current systeas at 
high and lou altitudes* hou these currents coaaunlcate stresses 
m I thln the aagnetosphere* and the role they play In the 
acceleration of particles! (41 to eiaalne the nature of waves 
and Instabilities In the solar cusp! 45) to Investigate the 
cusp aagnet osheath Interface and deteralne how aagnetosheath 
plasaa gains access to the aagnetosphere! and (6) to provide 
accurate aodels of the magnetic field In the high latitude 
oagnet osohere which debend on solar ulnd and aagnetoi 'her 1c 
conditions* The Instruaent consists of dual ti aslal 
aagnet ooeters with flippers* Dual ale roprocessors and . andoa 
access aeoory are used to process the data so that the data 
sent to earth are laaedlately usable by all ISTP prograa 
Investigators without extensive calculations* as well as 
available on board the spacecraft to other Inatruoents In final 
corrected fora* One sllllon bits of Internal storage under 
alcrbprocrssor control provide snapshots with up to 4-as 
reso>ut1oi on coamanq or triggered by changes In the data* The 
Instrument ranges are plus and sinus 256* 409b* and 45*536 nT* 
with corresponding resolutions of 0*001* 0*06* and 1 nT* 
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The objectives of this Investigation are (1) to observe 
the expected kinetic and aagnetohydrodynaslc signatures of 
aagnetlc reconnection In the cusp region* to quantify the 
energy released to the plasaa and the rate of aass flux Into 
the aagnetosphere laplled* and to understand what external 
paraaeters control the rates of reconnection of aagnetlc flux! 
42) to understand the role of field-aligned currents In the 
auroral tone* their relation to auroral foras and terrestrial 
klloaetrlc radiation* and their response to aagnetotall and 
solar wind stlaull as aonltored by the other ISTP prograa 
spacecraft! to ascertain the altitude dependence of the 
associated electrical potential and the paraaeters which 
control Its sice! and (3) to obtain a quant It at 1 ve* high tlae 
resolution definition of the regions associated with the cusp 
and entry layer Including a study of the aoaentua transfer 
between aagnetosheath and entry layer plasaas* The Instruaent* 
nased hydra* resolves electrons and Ions* In three dlaenslons* 
with energies between 1 eV and 30 keV with 0*5-s tlae 
resolution. hyoRA consists of eight pairs of 127-deg 

electrostatic analyzer heads* Six pairs are body aounted* and 
two are on the loss cone olstfora* 
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BRIEF DESCRIPTION 

The objectives of this Investigation are to aeasure the 
spectrua* aaplltude* and wave vecto- characterlst let for 
naturally occurring electroaagnet 1c and electrostatic plasaa 
waves along the ISTP/POLAR trajectory for frequency ranges of 1 
Hi to 400 kHz (aagnetlc)* 1 Hz to 3.2 MHz (electric)* and 1 Hz 
to 16 kHz (density fluctuations)* The saae character Istlcs are 
also aeasured for elec troaagnetlc and electrostatic plasaa 
waves resulting froa ground-based or Shuttle-based active wave* 
particle* and chealcal Injection experlaents* A unique feature 
of this Instruaent Is the capability to recognize the presence 
of a desired phenoaenon based on onboard alcroprocessor 
algorithms* and to capture the waveforms for six wave fields 
slaultaneously • These waveforas provide simultaneous estimates 
for the electromagnetic wave normal* polarization* and Poyntlng 
vectors or for the electrostatic propagat Ion and polarization 
vectors after ground processing. 
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This Investigation utilizes a toroidal Ion mass 
spectrograph (TIMS) to fulfill Its objectives* which are to 
study (1) tVe properties* location* and aorphology of the 
principal source region for the entry of solar wind plasaa Into 
the aagnetosphere* l.e.* the pclar cusp! (2) the properties* 
location* and aorphology of the principal source region for hot 
Ionospheric plasaa In the aagnetosphere * l.e.* the auroral 

acceleration region! (3) the details of the processes by which 
the souree plasaas are Injected Into trapped orbits* with 
special emphasis on the mass dependence of these processes! (4) 
details of the processes by which relatively cool source 
plasaas are energized Into hot plasma* with special eaphasls on 
the aass dependence of these processes! and (5) the details of 
the processes by which the hoi magnetospheric plasaa are lost* 
for exaaple through wave-particle scattering and charge 
exchange* with special eaphasls on the mass dependence of these 
processes. The Instrument has a mass per charge range of 1 to 
ISO u/Q In 128 channels* with resolution (M/delta M) of 10* and 
an energy range of 0 to SO keV/0* with 32 energy steps 
logarithmically spaced and a resolution (delta E/E) of 0.08. 
The field of view covers 10 deg of azlauth and olus and alnus 
20 deg In elevation* with five elements of 8 deg each In 
elevation. The sample rate of 32 samples per second yields one 
■ass-energy-angle spectrum per 4 spin periods* This Instrument 
Is Identical to the Instrument on I STP/EQU ATOR . 
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BRIEF DESCRIPTION 

The ultraviolet laager Is an ultraviolet Imaging camera 
designed to obtain global images of the aurora at several 
selected wavelengths with tlae resolution of 1 min* spatial 
resolution of 10 km at a spacecraft altitude of 9 RE* and 
sensitivities of 100-300 raylelghs per count In each pixel. 
The objective Is to provide coherent Information on the total 
energy Influx to the atmosphere* the charaet er 1 st 1c energy of 
the precipitating particles* their spatial extent and 
structure* and various other parameters such as activity 
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Indicta. TMa Invest Igat Ion utilize* two uv optical channel** 
•no In t ho noor ultraviolet (NUV) and one In the vacuuo 
ultraviolet (VUV). The electronic* tubiyitea la ahared with 
the PXAR-12 Inveat Igat Ion* aa la the front-optics system used 
to point the Instrument and to avoid the aunllt Uab of the 
earth which la very bright In the visible. The coablned 
Inatruaent comprises prlaary and aecandary optica* 
electr oaer'.tanlcal device* for alrror and aperture control and 
filter selection* optical filter** Image-1 ntenalf led CCO eenaor 
array* with thermoelect rl. coaling* power converter* and 
dlatrlbutlon circuit** and data* attitude and coaaand 
proceasera. The Inatruaent la aounted on the deapun platfora 
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BRIEF DESCRIPTION 

The orlaary objective of this Investigation Is to 

establish the large-scale structure and "'uctuatlon 
characteristics of the Interplanetary Magnetic field aa 

functions of tlae throughout the alsslon* and through 

correlative studies to understand the physical Mechanises by 
which the observed phenomena relate to the dynaalcs of the 
Magnetosphere. The Inatruaent Is Identical to the aagnetoaeter 
on ISTP/GEOTAK . It consists of a trlailal fluigate 

aagnetoaeter aounted reaote froa the spacecraft on a booa* a 
Multiple resolution A/D converter* and a 
a1crop roc ess or -controlled range control logic and data 

processing aystea. Seven aeasureaent ranges are Included: plus 
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BRIEF DESCRIPTION 

HIND la one of the four spacecraft In the ISTP 
( Internet tonal Solar Terrestrial Physics) prograa. (Two 
additional spacecraft uy be launched.) The ISTP prograa Is a 
aajor new thrust In the study of solar-terrestrial 
relationships. Its goal* to obtain the first quantitative 
assessment of the global flow of energy through the earth's 
space environment above the uooer atmosphere* Is accoapllshed 
with a network of four spacecraft orbiting In key locations 
•round the earth: two plasaa source regions and two geospace 
storage regions. Hlth a prooerly Instrumented spacecraft 
laboratory In each of the four regions* simultaneous 
observations can be made of the entry of plasaa Into the 
system* the storage and release of energy within the system* 
and the transfer of plasaa and energy between those key regions 
•s they change with time. Complement ar y progress oelng planned 
for the same time frame are the ULYSSES (formerly* ISPM) and 
the UARS (Upper Atmosphere Research Satellite) prograa. The 
ISTP prograa Is designed to achieve three asjor scientific 
goals: (1) to assess the mass* aoaentua and energy flow and 
their time variability throughout the geospace environment! (2) 
to Improve the understanding of plasaa processes that control 
the collective behavior of geosoace components and trace their 
cause-and-ef feet relationships through the system! and (3) to 
assess the Importance to the terrestrial environment of 
variations In energy Input to the atmosphere caused by geospace 
processes. The prograa has a fleilble central data handling 
facility to which the Investigators gain access by reaote 
computer terminals. The spacecraft laboratories are launched 
froa the Space Shuttle* with a PAM-0 upper stage for final 
orbit Insertion. Each has onboard propulsion systems and amove 
fuel supplies to achieve and maintain Its specific orbit. 
Spacecrsft design lifetime Is 3-5 years* with redundant 
subsystems. All of the spacecraft are cylindrical* 
•pproi laately 2.8 a In dlaaeter by 1.25 a high* with 
body-aounted solar cell arrays* and are spin-stabilized. They 
have long wire spin-plane antennas* Inertia booas* and 
spin-plane appendages to support sensors. The spacecraft are 
non-retrlevable and non-servlceable. This particular 
spacecraft* HINO* measures the Incoming solar wind* magnetic 
fields* and particles. Data are stored using onboard tape 
recorders and relayed to the Deep Space Network at a high rate* 
although the average real-time data rate of HIND Is 3.6 kbps. 
Eiperlaent booas are deployed along the 2 ails In both 
directions. HIND will be In a "halo" orbit* a 1-year 
heliocentric orbit* reaalnlng near the sunward sun-earth 
gravitational equilibrium point* varying froa 1.2 to 1.7 
million km froa earth. Thus It gives an apor oilmatel y 1-h 
warning to the other ISTP spacecraft of changes In the solar 
wind. HINO weighs 706 kg and uses 235 U of power. The spin 
rate Is 20 r pm around an asl* within 1 deg of normal to the 
ecliptic. During Its first 9 months of ooeratlon* HIND ha* an 
earth orbit similar to GEOTAIL* and makes aagnetospher 1c 
observations before being established In Its sunward "halo" 
orbit. 
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BRIEF DESCRIPTION 

This Investigation Is designed (1) to provide detailed 
measurements of the elemental and Ionic-charge coaoosltlon of 
the solar wind* (2) to provide the average speed* density* and 
teaperature of solar wind 9He*»* and the average speed of solar 
wind protons* and (3) to provide the energy distributions of 
selected Ion species. The Instrument consists of three 
separate subsystems* the SHlCS tsolar wind Ion ceaposlt Ion)* 
the ST ICS (supratheraal Ion composition)* and the OPU (data 
processing unit). The SHlCS unit contains a t lae-of-f light 
sensor and a proton/alpha telescope. The STICS unit contains a 
t lae-of-f light sensor. The OPU contains two redundant 
microprocessors. The fields of view of the two sensor units 
are separated by 2 2.5 deg In the spacecraft spin plane. The 
energy range covered Is 0.1 to 29 keV/Q. 
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BRIEF DESCRIPTION 

This Investigation It designed to measure the Intensity 
end arrival direction for both propagating and In situ oaves 
originating In the solar elnd near the earth* these oaves 
depict the state of the solar elnd Inplnglng on the earth** 
■agnet osphere. The Inatrument contains five subsystems olthln 
the aaln electronics boa* plus the antenna subaysteas ohlch 
Include a spin-ails and too spin-plane electric antennas (all 
spacecraft supplied) and a trlailal search coll (supplied by 
the plasma save consortium). The five subsystems In the main 
electronics boi are the radio frequency receivers! the coop 
filter receiver* the fast envelope sampler* the eaveform 
analyser* and the poser distribution subsystem. The radio 
freouency receivers soeep over the band from about 1.9 kHz to 1 
MHz. The comb filters have selectable bandoldtha of 0.5* 1* or 
2 Ht* olth a total frequency range of 5 to 100 kH*. The fast 
envelope sampler Is designed to capture transient events over 
four possible commendable decade ranges: 0.2*2* 0.6-6* 2-20* 
and a -40 kHs. The oaveform analyser operates In the frequency 
regime beloo 14 kHs. 
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This 

Investigation is designed 

to provide complete* 


i spec If Icstlon of solar wind 


time. 


The 

Instrument Is a sli-eils Ion-electron spectrometer 

which 



xlMlty distribution 


functions for Ions and electrons* olth high time resolution* 
The energy range covered eitends from 7 eV to 30 keV for 
electrons In four different modes* and from 30 mV to 30 ksV In 
four different Ion modes. In addition* too Faraday cups are 
used to obtain three-dimensional measurements of Ions In 19-s 
periods* In the energy range 5 eV to 9 keV. 
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BRIEF DESCRIPTION 

The objectives of this Investigation are to provide the 
first high-resolution measurements of cosmic gamma-ray 
transients and solar flares. The germanium detector system 
covers the energy range 10 keV to 8 MeV In 8192 channels* vlth 
resolution of <2 keV Fmhm at 1 MeV. The detector system la 
Isotropic eicept for the 15S of the sky obscured by the 


BRIEF DESCRIPTION 

This Investigation* a three-dimensional plasma analyzer* 
Is designed to meet the following objectives: (1) to make the 

first detailed eiploratlon of the Int erp lanetary particle 
copulation In the suprathersal energy range between solar wind 
plasma energies and 100 keVt (2) to study particle acceleration 
at the sun* In the Interplanetary aedlum* and upstream from the 
earth) (3) to study the transport of particles In the 
Interplanetary medium In the critical transition energy range 
between solar wind plasma and cosmic rays) and (A) to study the 
basic plasma processes occurring In the Interplanetary medium* 
such as the production of radio emission by beam-plasma 
processes (Type III bursts) and shod waves (Tyoe ID* sollton 

collapse* and solar wind flui. The Instrument measures the 

three-dlaenslonal distribution of plasma and energetic 
electrons and Ions with high energy* angular* and teaporal 

resolution* over the energy range 10 eV to 5 MeV (different 
ranges for different parts of the Instrument). The Instrument 
consists of three detector systems* SST* EESA* and PESA. The 
SST consists of two arrays of semiconductor detectors (electron 
and proton)* each consisting of sli separate telescopes 
covering an aperture of 106 i 36 deg. EESA and PESA are 

quadrl spherical analyzers (electron and proton* respect Ively) « 
each mounted on a separate Inertia boom. These analyzers* of 
novel design* provide significant measurements even at the 
lowest flui levels likely to be encountered by this spacecraft. 
The symmetrical quadrlspherlcal electrostatic analyzers provide 
a large geometric factor* a uniform angular response at all 
polar angles* with about 1-deg angular resolution* and a 
340-deg field of view. M 1c roprocessors are employed to provide 
physically meaningful onboard data processing and compression* 
as well as fleilblllty of operation. For eiample* 10 aoments 
of positive Ion and electron distributions are computed every 
half soln period. In addition* the particles are sorted by 
pitch angle* using the magnetic field vector obtained directly 
from the magnetometer on board. 

....... ISTP/MIND* OGILVIE— ————————————— 

INVESTIGATION NAME- SOLAR MIND PLASMA 

NSSOC 10- MINO -06 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP* SCIENCE 

INVESTIGATION 01 SC I PL I NE ( S ) 
INTERPLANETARY PHYSICS 
PARTICLES AND FIELDS 
SPACE PLASMAS 


....... ISTP/MINO* VON ROSE NVI NGE 

INVESTIGATION NAME- COSMIC RAYS (EPACTM ENERGETIC PARTICLE 
ACCELERATI0N-C0MP0SIT ION-TRANSPORT 

NSSOC ID- MIND -07 INVESTIGATIVE PR06RAM 

CODE EE/CO-OP* SCIENCE 

INVESTIGATION DISCIPLINE ( S) 
PARTICLES AND FIELOS 
INTERPLANETARY PHYSICS 
COSMIC RAYS 

PERSONNEL 


PI 


T.T • 

VON R0SENV1NGE 

NASA-GSFC 

Cl 


M.A . 

FORMAN 

STATE U OF NEW YORK 

CS 


J. A. 

LOCKWOOD 

U OF NEW HAMPSHIRE 

Cl 


M.R a 

WEBBER 

U OF NEM HAMPSHIRE 

Cl 


G.E. 

MORFILL 

HP I-PHYS/ASTROPHYS 

Cl 


R. 

RAMATY 

NASA-GSFC 

Cl 


D.V. 

REANES 

NASA-GSFC 

Cl 


J.H. 

TRAINOR 

NASA-GSFC 

Cl 


M.A. 1 

•VAN H0LLE6EKE 

U OF MARYLAND 

Cl 


T.T. 

VON ROSENVINGE 

NASA -SS r C 

BRIEF 

DESCRIPTION 



The EPACT (energetic particle 
ecceleratlon-coapoeltlon-tranaport) eiperlaent la dealgned to 
provide a comprehensive study of energetic particle 
acceleration and transport processes In solar flares* In the 
Interplanetary medium and In planetary magnetospheres at wall 
at In galactic cosmic rays and the anomalous cosmic ray 
component. The Instrument provides a complete description of 
electrons and atomic nuclei of different charge and Isotopic 
composition over an energy range from 0.1 to 500 MeV/nucleon* 
and eitendlng up to Z = 92 (uranium). The Instrument Is divided 
Into three semi-autonomous subsystems* the low energy angular 
distribution telescopes (LEAD)* the low energy matrli 
telescopes (LENT)* and the electron/isotope telescope (ELITE). 
There are four Individual LEAD sensors* two which view the 
hemisphere above the spin plane* and two pointed below the spin 
plane. There are also three LENT sensors which are oriented 
above* below* and Into the spin planet and a single ELITE 
sensor which Is double ended. 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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SPACECRAFT COMMON NAME- MOS-A 
ALTERNATE NAMES- MARINE OBSERV. 

NSSOC 10- MOS-A 

LAUNCH OATE- 06/00/16 

LAUNCH SITE- TANECASHIMA, JAPAN 

LAUNCH VEHICLE- N-II 

SPONSORING COUNTRT/AGENCT 

JAPAN N4 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOO- 103. Ml N 
PER IAPSIS- 909. KM ALT 

PERSONNEL 

PM - Y. ISHIZAWA 
PS • NASO A STAFF 


SAT. It MOS 1 

HEIGHT- 750. KG 

SOA 

INCLINATION- 99.1 OEG 
APOAPSIS- 909. KM ALT 

NASDA 
NASO A 


BRIEF DESCRIPTION 

The Marin* Observation Satellite (MOS-A) la Japan's first 
earth observation satellite. The three-axis stabilised 
spacecraft carries (1) a Multlspectral Electronic Self-scanning 
Radloaeter (MESSR ) that collects data froa both land and sea* 
(2) a Visible and Theraal Infrared Radloaeter (VTIR) to aeasure 
sea surface teaperatur*. (3) a Microwave Scanning Radloaeter 
( MSR) to provide Inforaatlon on sea Ice* snowfall* water vapor 
content at the ocean and In the ataosphere* and (A) a Data 
Collection Systea (DCS) transponder to collect observation data 
froa drifting buoys. The spacecraft has a box-type shape with 
deployable solar panels. It Is coaposed of two cubes, a bus 
aodul* and a mission aodule* on which the three sensors are 
aounted. A sun-synchronous orbit Is planned* with equatorial 
crossings In the descending node aalntalned between 10:00 a. a. 
and li:00 a.s. local tlo*. The alsslon life Is designed to be 
2 years. 

....... MOS- A. EARTH OBS CTR— —————————————— — 


visible band (0.5 to 0.7 alcroaetera I. and Hg-Cd-Te elements 
are used for the three Infrared bands (6.0 to 7 . 9 * 10.5 to 
11.5* and 11.9 to 12.9 alcroaetera) • The Instantaneous fov of 
the sensors are 1 arad for the visible region and 3 area for 
the Infrared, which correspond to ground resolutions of 900 m 
and 2700 a. respect 1 vely. laage data In digital format are 
transmitted by an BOOO-mhi link to the Earth Observation Center 
In Japan and to other foreign station* for processing. 

------- MOS-A. EARTm OBS CTR— ——————— 

INVESTIGATION NAME- MICROWAVE SCANNING RADIOMETER (MSR) 

NSSOC 10- MOS-A -03 INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 

INVESTIGATION DISCIPLINE (S) 

METEOROLOGY 

PERSONNEL 

PI - EARTH OBS CTR NASDA 

PI - INVESTIGATION GROUP JAPANESE GOVT AGENCIES 

BRIEF DESCRIPTION 

The Microwave Scanning Radloaeter (MSR) provides 
parameter aeasureaent on sea Ice. snowfall, and the water vapor 
content at the ocean surface and In the atmosphere. The system 
consists of an offset Cassegrain-type of antenna, a sky horn, 
two Olcke-type receivers, and detectors operating at 2* GHz and 
31 GHi. The antenna scans In s conical, mechanical way with a 
period of 3.2 s. It oscillates 10 deg to either side of nadir 
with beam widths of less than 1.99 oeg for the 29-GHz band and 
less than l.es deg for the 31 -Ghi band. The corresponding 
ground resolutions are approximately 32 km and 23 ka. 

respectively! and the swath width la 317 ka along track. Data 
froa MSR* plus range and range rate signals, are transaltted at 
2000 Mhi directly to the Earth Observation Center In Japan and 
to other overseas earth observation stations for processing. 

....... MOS-A. EARTH OBS CTR ............. 

INVESTIGATION NAME- DATA COLLECTION SYSTEM TRANSPONDER 
(OCS TRANSPONDER) 


INVESTIGATION NAME- MULT I SPECTRAL ELECTRONIC SELF-SCANNING 
RADIOMETER (MESSR) 


NSSOC ID- MOS-A -09 


INVESTIGATIVE PROGRAM 
APPLICATIONS SATELLITE 


NSSOC 10- MOS-A -01 INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 


INVESTIGATION 01 SC IPL I NE ( S ) 
* TEOROLOGY 


INVESTIGATION DI SCIPLlNE (S) 
METEOROLOGY 

EARTH RESOURCES SURVEY 
oceanography 


PERSONNEL 

PI - EARTH OBS CTR NAS0A 

PI - INVESTIGATION GROUP JAPANESE GOVT AGENCIES 

BRIEF DESCRIPTION 

The Mutlapectral Electronic Self- Scanning Radloaeter 
(MESSR) experiment meaturei tea-turface color, the dletrloutlon 
of Ice floet and chlorophyll, and the generation of red tides. 
It la also used to detect alneral and energy resources, crop 
Inventories, end other on-land data. The oush-broom scanning 
radloaeter operates In four spectral bands: 0.51-0.59. 

0.61-0.69. 0.72-0.80* and 0.80-1.10 alcroaetera. Incoalng 
radiation Is received by two optical systeas. Each systea Is 
coaposed of a Gauss type telescope, a prism to divide the 
Incident ray Into two oarts depending on wavelength, and two 
detectors of the charge-coupled device (CCD) type with 2098 
elements. The Instantaneous fov Is 59.7 alcroradlans 
( approx laately 50-a ground resolution) and the swath width Is 
100 ka along track. For Increased reliability of data, two sets 
of MESSRS are used! thus the swath width totals 200 ka. laage 
data are converted by signal processors Into digital foraat. 
and then are transaltted via 8000-MHz transmitters to the Earth 
Observation Center In Japan and to overseas ground stations. 

....... MOS-A. EARTH OBS CTR 

INVESTIGATION NAME- VISIBLE AND THERMAL INFRARE0 
RADIOMETER (VTIR) 

NSSOC 10- MOS-A -02 INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 

INVESTIGATION DISCIPLINE! S) 
METEOROLOGY 

PERSONNEL 

PI - EARTH OBS CTR NASOA 

PI - INVESTIGATION GROUP JAPANESE GOVT AGENCIES 

BRIEF DESCRIPTION 

The Visible and Theraal Infrared Radloaeter (VTIR) Is a 
mechanical scanning type of radiometer that gathers Inforaatlon 
on clouds and sea-surface temperatures • Incoming radiation Is 
collected by a reflecting mirror, which rotates with a rate of 
7.3 rps and scans cross-track swaths 1500-ka wide. The along 
track scan Is provided by the motion of the spacecraft. The 
primary Image produced at the Image plane Is spectrally 
separated by optical filters and relayed to detectors for 
photo-electric conversion. SI PIN diodes are selected for the 


PERSONNEL 

PI - EARTH OBS CTR NASDA 

PI - INVESTIGATION GROUP JAPANESE GOVT AGENCIES 

BRIEF DESCRIPTION 

The experlaental Data Collection System (DCS) Transponder 
Is used to locate Data Collection Platform (DCPs) such as 
drifting buoys. Obse rvat Iona l data froa DCPs are transmitted 

at 900 MHz to a down-converter In the transponder, and the 
output signal Is then transmitted with phase modulation by a 
1 700- MHz link to the Earth Observation Station In Japan. 

• •»•••••••••••• RSI 


SPACECRAFT COMMON NAME- MSL 1 

ALTERNATE NAMES- MSL-A . MATERIALS SCIENCE LAB-1 
NSSOC ID- MSL- 1 


LAUNCH DATE- 10/00/85 

LAUNCH SITE- 

LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/AGENCY 
UNITEO STATES 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 90.3 min 
PERIAPSIS- 296. KM ALT 

PERSONNEL 

MG - U.A. ORAN 
SC - 0 .6 • URUBLIK 


WEIGHT- KG 

-OSSA 

INCLINATION- 28.5 OEG 
APOAPSIS- 296. KM ALT 

NASA HEADQUARTERS 
NASA HEADQUARTERS 


BRIEF DESCRIPTION 

The Materials Science Laboratory payload* designated here 
as MSL-1. Is a reflight of the materials experiment assembly 
<M£A) facility which flew on the OSTA-2 payload on the STS 7 
Shuttle mission. Three Get Away Special (GAS) payload 
canisters froa the NASA small self-contained payload program 
will also be part of the payload* which Is located In the 
Shuttle cargo bay. on a ml ss lon-pecu 11 ar equipment support 
structure (MPESS). The MSL-1 objectives are to perform 
materials processing Invest Igat Ions In the low gravity Shuttle 
environment to produce data and samples for post-flight 
analysis by the Investigators. to provide engineering 
verification of the Single Axis Acoustic Levitation (SAAL) 
furnace for conducting container les s processing In the 
low-gravity environment, and to provide carrier accommodations 
for three GAS payload canisters. Operation of the payload Is 
autonoaous once Individual MEA or GAS experiments are activated 
by the crew froa the Shuttle cabin. The MEA s self-contained. 
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S*H. GELLES ASSOCIATES 


and has thermal* electrical* data* ano structural subsystems 
ntctiiirr to support the following facilities* a gr adlent-type 
genersl-purpos e rocket furnace IG-GPRF), an Isothermal -type 
general-purpose rocket furnace U-GPRF)* and tho SAAL* The 
five materials Investigations described below uae the MCA 
facilities* and deal with directional solidification* vapor 
crystal growth. miscibility gap alloys* diffusion* and 
container less glass technology* 

....... SSL 1* CROUCH 

INVESTIGATION NAME- DIRECTIONAL SOLIDIFICATION OF COMPOUNO 
SEMICONDUCTOR MATERIALS 

NSSOC 10- MSl-l -01 INVESTIGATIVE PROGRAM 

C00E RS 

INVESTIGATION 0! SC IPL I NE< S) 
TECHNOLOGY 

PERSONNEL 


PI 

— R • K* 

CROUCH 

NASA-LARC 

PI 

- A.L* 

FRIPP 

NASA-LARC 

01 

- W*J* 

OEIMAUR 

nasa-larc 


BRIEF DESCRIPTION 

The scientific objective Is to test the hypothesis that 
the suppression of convection In the space envlronaent allows 
the production of lead- tln-tel l url oe (Po-Sn-Te) crystals with 
Improved semiconductor character 1st les • Pb-Sn-Te Is an 
Important semiconductor material which directly supports the 
development of Infrared detectors and detector systems* This 
Investigation utilizes the material processing technique of 
directional solidification of a compound semiconductor material 
to produce crystals. The specimen to be processed Is placed In 
a sealed ampoule In one of the three thermally Independent 
cavities of the gradient furnace* Following salting of the 
specimen and thermal equilibrium of the melt* a temperature 
gradient Is established along the specimen length to allow the 
liquid-solid solidification front to move along the the length 
of the specimen* Because of the essence of convective 
disturbances In zero-gravity environment* this procedure Is 
espected to produce Pb-Sn-Te crystals that are superior In 
semlc jnduc tor charac ter Istlcs to those derived from earth 


....... MSL 1* OAT— — — ——————————————— 

INVESTIGATION NAME- CONTA I NERLESS PROCESSING OF GLASS- 
FORMING MELTS 

NSSOC ID- MSl-l -02 INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION DISCIPLINED) 

technology 

PERSONNEL 

PI - D.E* DAY U OF MISSOURI 

BRIEF DESCRIPTION 

The primary Invest Igat Ion objective Is to evaluate the 
operational capability of the Single Ails Acoustic Levltetor 
(SAAL) to perform conta Iner less material s-proceealng 
Investigations* Science objectives Include a determination of 
the raw materials preparation and melting procedures required 
to achieve chemically homogeneous viscous melts* and a 
comparative property analysis of glasses processed on earth and 
In space* The acoust le-powered levltator furnace will be used 
to process eight materials samples designed to evaluate the 
operational capability of the furnace* and to produce glass 
samples In zero gravity from various glass- forming compounds* 
The SAAL Is controlled oy an Internal microprocessor which 
sequences a carousel mechanism containing the eight samples to 
provide Injection into the furnace* conte 1 ner l *ss processing In 
the acoustic levitation field* and attraction of the processed 
sample* The h Igh- temperature furnace cavity Is heated by 
silicon carbide heating elements* Cooling Is accomplished by 
positioning a metal cooling shroud around the sample* The 
sound beam Is projected through a oort In one wall of the 
furnace* and the specimen Is Injected through a port In the 
opposite wall* A quartz window allows primary data recording 
of melting and cooling behavior of the glass samples via a 
lfc-mm motion p >cture camera* Upon activation during flight* 
the system Is operated automatically by the preprogr ammed 
levltator microprocessor control* Processed samples are 
analyzed oostfllght to determine their physical and optical 
charac terlst les* 

....... MSI 1* GELLES — — — — — — - 

INVEST IGAT ION NAME- LIQUID PhASE MISCIBILITY GAP MATERIALS 

NSSOC ID- MSL-1 -03 INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION 0 1 SC IPL I NE( S> 
TECHNOLOGY 


PERSONNEL 

PI - S* H* BELLES 

BRIEF DESCRIPTION 

The overall scientific objective of the Investigation Is 
to understand how macro- and mlcrostructuros develop In liquid 
phase miscibility gap materials* with minimum Interference from 
gravity-driven buoyancy forces and convection currants* 
Specific scientific objectives using this particular sample ore 
to determine the effect on the Phase separation process of 
cur fat e -tens ion-driven convection currents arising at a free 
surface* and to determine whether Indium-rich droplets present 
within the eluolnua-rich hoot fluid migrate under the action of 
thereocapll lory farces* while minimising Interference from the 
container walls by suitable selection of container materials* 
An Immiscible (In earth gravity) alloy of aluminum and Indium 
Is placed In a sealed ampoule In one cavity of the Isothermal 
furnace* melted In the sere gravity of space* and allowed to 
ala during o soak period by molecular diffusion* The mlaed 
melt Is solidified by lowering the furnace temperature below 
the oenotectlc temperature* The resultant processed specimen 
Is analysed postfllght by the Investigator to determine how the 
metallurgical characteristics of liquid phase miscibility geo 
materials develop In sero gravity* The effects af 
surface-tension convection and theraocopll lory forces ere also 
analysed* 

------ M5L 1* POND— ———— —— —— — ———————— 

INVESTIGATION NAME- DIFFUSION OF MISCIBILITY GAP ALLOYS 

NSSOC ID- MSL-1 -OR INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION DISCIPLINE IS) 
TECHNOLOGY 

PERSONNEL 

PI - R* P0N0 MARVALAUD* INC* 

BRIEF DESCRIPTION 

The scientific objective of this Investigation Is to 
rntaiur* t h» diffusion rate of two liquid metals that eihlblt a 
solubility gap* Samples consisting of two metals* lead and 
zinc* which are Insoluble on earth ot solidification 
temperatures* due to greatly different densities* are placed In 
two cavities of the Isothermal furnace* melted In tero gravity* 
and allowed to mis by molecular diffusion* The temperature of 
the melt Is then rapidly lowered by o helium quensh to effect a 
homogeneous solidification of the alloy* The resultant 
specimen Is onslyied postfllght by metellographlc techniques to 
determine diffusion and material characteristics of the 
processed materiel* Time ond temperature data and the processed 
material specimen will be available for postfllght analysis* 

....... MSL 1* WIEOEMEIER- ————————————— 

INVESTIGATION NAME- VAPOR GROWTH OF ALLOY-TYPE SEMICONDUCTOR 
CRYSTAL 

NSSOC ID- MSL-1 -05 INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION DISCIPLINE (S) 
TECHNOLOGY 

PERSONNEL 

PI • H* WIEOEMEIER RENSSELAER POLYTECHNIC 

BRIEF DESCRIPTION 

The Investigation objectives Include the continued study 
of tero gravity effects on vapor transport and crystal growth 
properties of the electronics material germanium selenlde* Two 
cavities of the gradient furnace will contain the Investigation 
materials* The chemical vapor transport technique Is utilised 
to grow single crystals of germanium selenlde* The specimens 
to be processed are placed In the furnace cavities In sealed 
ampoules* and a temperature gradient Is used to Induce the 
vapor transport from the source material at the hot end of the 
ampoule to the cooler end* where It crystallizes* Higher vapor 
mass transport rotes are eipecteo* causing the growth of larger 
crystals of higher perfection than con be produced on earth* 

• MSL 


SPACECRAFT COMMON NAME- MSL 2 

ALTERNATE NAMES- MSL-B* MATERIALS SCIENCE LAB-2 
NSSOC ID- MSL-2 

LAUNCH DATE- 08/00/ §5 WEIGHT- KG 

LAUNCH SITE- 

LAUNCH VEHICLC- SHUTTLE 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSSA 


ORIGINAL PACE }S 

OF POOR QUALITY 




INCLINATION 

APOAMSIS- 


21.5 OEG 
294. KM ALT 


PERSONNEL 
PI - I 


SUBRUMANIAN 


CLARKSON U 


't 


PLANNED ORBIT PARAMETERS 
ORBIT TVPE- OEOCCNTR I C 
ORBIT PERIOD- 90.3 MIN 
PERIAPSIS- 294. KM ALT 

PERSONNEL 

MO - V.A. ORAN NASA MEAOOUARTERS 

SC - O.B. WRUBL1K NASA HEADQUARTERS 

BRIEF DESCRIPTION 

Th# MKtrlil Science Laooratory (MSL) It • carrier trill* 
designed to utlllit th* residual tptct of th* Shuttle cargo 
Bar* and to off*r a aet of accommedat loot tailored for tho utor 
whose requirements ore coooatlblt with the standard mlsed cargo 
allocation of Shuttle roaourcoa. Th* MSL-2 It botadon t he 
■ult 1-purpoae experiment tupport atructure 'MPESS) carrier, and 
offora a full complement of power* data* and theraial control 
services. The four Invest Igot lone doacrlbed below conorlto th* 
MSL-2 ad*nc* payload* Each investigation uaet one of th* 
following three Inatruoenta: the *lec t roaagnet 1c levltator 

(CML ) * the 3-axla acoustic levltator '3AAL>* or the automatic 
directional aolldlf Icatlon furnace <A0SF). The EML 1 b an 

apparatua capable of container Lett melting and aolldlf Icatlon 
of aotalte alloyae and glaaaea having **tal-l1k* 
conductivities. The aeltlng can be done to approal me te ly ItOO 
deg C for apeclaent of 9-mm diem.* and to louer peak 
teaperature for aaaller aaaplea* The ADSF * a high teaperature 
•rate* feat urea Include a 1400 deg C high theraal gradient 
tranalatlng furnace* prograaeable tie* delaya for thereol Book 
ano tranalatlon rate changec. four Independent furnace* In 
teaperature and tranalatlon rate*, and a reference teaperature 
capability for ayatea teat* The 3AAL contain* the capability 
for video tape recording of aaaplet In process* for toot 
heating of aaaplea. and for maintaining the aaaple within an 
acouatlc well through predicted gravitational buapa and STS 
acceleration*. 

------ MSL 2. FLEMING 

INVESTIGATION NAMC- UNOERCOOLED SOLIDIFICATION IN QUIESCENT 
LEVI TATED OROPS 

NSSDC 10- MSL-2 -01 INVESTIGATIVE PROGRAM 

CODE AS 

INVESTIGATION DISCIPLINE'S) 
TECHNOLOGY 

PERSONNEL 

PI - M.C. FLCMING MASS INST OF TECH 

BRIEF DESCRIPTION 

Thla Inveat Igat ion atudlea the undercooled aolldlf Icatlon 
of aaaplea In quleacent lev1t'*ed drop*. Sli aaaplea of 
glaaa-coated tpherea of nick „ated tin alloya. two each at 
2St« 331 • and 37* tin. are o<oceaaed In the el ect roaagnet 1 c 
levltator. The apeclaent are deployed Into the work coll and 
heated until aelted. The elect roaagnet 1c force field 1* then 
aet to an eatreaely low level. )uat auffldent to poaltlon a 
apedaen within the coll. The aubaequent cooling of the 
apeclaen at It undercoola. recaleace*. and then aubaequently 
cool* again la aeaaured with a oyroaeter. The apeclaen It 
photographed with a color aotlon picture caver* during the 
later phaaea of heating and aeltlng. and during aubaequent 
cooling through recaletcence . by It* own Incandetcence* The 
apeclaent are tubteauently recovered and subjected to detailed 
aetallograohlc. x-ray* and electron oea* analytic. 

....... MSL 2. LARSON. JR.-—-——- 

INVESTIGATION NAHE- ORBITAL PROCESSING OF ALIGNEO MAGNETIC 
COMPOSITE 

NSSDC 10- MSL-2 -02 INVESTIGATIVE PROGRAM 

CODE AS 

INVESTIGATION 0 1 SC IPL I NE < S) 
TECHNOLOGY 

PERSONNEL 

PI - O.J. LARSON. JR. GRUMMAN AEROSPACE CORP 

BRIEF DESCRIPTION 

Thlt Inveat Igat Ion atudlea the In-orbit proceaalng of 
aligned aagnetlc coapoalte material. The AOSF It uted with a 
aaaarlua/cobalt tamoia. The temple it ralaed to 1*00 deg C. 
The teaperature gradient to be uted haa not yet been 
determined. 

....... MSL 2* SUBRUMANIAN— ————————————— 

INVESTIGATION NAME- PHYSICAL PHENOMENA IN CONTAINERLESS 
GLASS PROCESS 1NG-MOOEL FLUIDS 

NSSDC ID- MSL-2 -03 INVESTIGATIVE PROGRAM 

CODE AS 

INVESTIGATION DISCIPLINE'S) 
TECHNOLOGY 


BRIEF DESCRIPTION 

Thlt Inveat Igat Ion atudlea phyatcal phenomena In 
contalnerleta gloat proceaalng. Silicon oil and water are uted 
In the 3-aala acouatlc levltator. The Inveatlgatlon la 
performed at ambient temperature* with IS sequence* of 10 min 
each. 

------- MSL 2* VA NO ------------------- 

INVESTIGATION NAME- OYNAMICS OF COMPOU'.D DROPS 

NSSOC ID- MSL-2 -OR INVESTIGATIVE PROGRAM 

CODE RS 

INVESTIGATION DISCIPLINE'S) 
TECHNOLOGY 

PERSONNEL 


PI 

- T.G. 

HANG 

NASA-JPl 

Cl 

- 0.0. 

CLLEMAN 

NASA- JPt 

01 

- C .H . 

TRINH 

NASA-JPL 


BRIEF DESCRIPTION 

Thla Inveatlgatlon atudlea the dynamic* of compound 
drop*. Glycerine* alUcon oil* and water are uted In the 
3*aa1a acouatlc levltator. There are three operational 
aequencea lotting about 20 min each, performed at ambient 
temperature. 


SPACECRAFT COMMON NAME- MTSATP2 
ALTERNATE NAMES- ME TEOS AT-P2 

NSSDC ID- MTSATP2 

LAUNCH DATE- 03/00/B4 HEIGHT- 425. «G 

LAUNCH SITE- KOUROU 'CENTRE SPATIAL GUY ANA! S) . FRENCH GUIANA 
LAUNCH VEHICLE- ARIANC-R 

SPONSORING COUNTRY /AGENCY 

international ESA 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIO0- 1 *34. MIN INCLINATION- 0.0 DEG 

PER IAPSIS- 34000. KM ALT APOAPSIS- 34000. KM ALT 

PERSONNEL 

PM • J. AASTE0 ESA-TOULOUSE 

BRIEF DESCRIPTION 

Meteoaat P2 la a refurblahed protoype of Meteoaat 2. In 
general* the apacecraft dealgn. Instrument at Ion. and operation 
are alellar to SMS/GOES. The apln-atablllied* geostationary 
apacecraft carrlea <1> a vltlble-lR radiometer to provide 
hlgh-ouallty day/night eloudeover data and to take radiance 
temperatures of the earth/atmos here ayatea. and <?> a 
meteorological data collection ayatea to disseminate Image data 
to usar station*, to collect data from various earth-based 
platforms* and to relay data from polar-orbit Ing satellltaa. 
Th* cyllndrlcally shaped spacecraft measures 210 e* In diameter 
and R30 cm In length. Including the apogee boost motor. Th* 
primary structural "embers are an equipment platform and a 
central tube. The radiometer telescope Is mounted on the 
equipment platform and views the earth through a special 
aperture In th* aide of the spacecraft, a support structure 
extends radially out from the central tube and Is affixed to 
th* tolar panala* which form the outer wall* of the spacecraft 
and provide the primary source of electrical power. Located In 
the annulus -shaped apace between the central tube and the solar 
panel* art atat lonkaeplng and dynamics control equipment and 
batteries. Proper spacecraft attitude and spin rate 
' approximately 100 rpm) are maintained by Jet thruatere mounted 
on the spacecraft and activated by ground command. The 
spacecraft uses both unF-band and S-band frequencies In Its 
telemetry and command systems. A lower power vhf transponder 
provides telemetry and coameno during launch ano than serves at 
a backup for the primary subsystem once the spacecraft attain* 
synchronous orbit. 

....... MTSATP2* PERA — ——— — — — — ——— 

INVESTIGATION NAME- DATA COLLECTION PLATFORM (DCP) 

NSSOC ID- MTSATP2-02 INVESTIGATIVE PROGRAM 

applications 

INVESTIGATION DISCIPLINE'S) 
METEOROLOGY 

PERSONNEL 

PI • L. PERA ESA-TOULOUSE 
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lh* data collection sytt 
Image dot* to utor stations* 
• art h- bated platforms* and (3 
relay for data from polar-orbl 
It similar to the mete 
trantalatlon system (MEFAX) 
aarlet spacecraft. TMt 
frequencies for wCPAX-type 
collection platform report tnq 


em Is designed III to dlstealnate 
< 2 ) to collect dsts froa various 
) to provide far a xoace-to-space 
ting satellites* This experiment 
orologlcal data collection and 
flown on SMS 1, SMS 2* and GOES 
asperlaent operates on S-band 
transaltslo' and Uhf for data 
tnterrogat 1 t>n. 


1 NVCST ] CATION NAME- EARTH RADIATION BUOOET EXPERIMENT (ERBE) 


NTSATP2. SCRCNE- 


INVESTIGATION NAME- MULT I S°CCTRAL (VISIBLE AND INFRAREO) 
IMAGING RADIOMETER 


NSSCC ID- NTSATP2-01 


PERSONNEL 
PI - B • 


INVESTIGATIVE PROGRAM 
APPLICATIONS 


INVESTIGATION 01 SC IPL I NE< SI 
METEOROLOGY 


ESA* TOULOUSE 


BRIEF DESCRIPTION 

The Meteosat P2 vldble-IR radiometer Is cspaole of 
providing day'nlght observations of cloudtover and earth/cloud 
radiance teaperature aeasureaents froa a synchronous* 
spln-stabl 1 1 led satellite for use In ooerstlsnal weather 
analysis and forecasting* The five-channel Instruaent Is able 
to take pictures of the full earth's disk. The three IR 
channe Is I two In the 10.5- to 12.5- a Icroaet er region and one In 
the 5.7- to 7. 1-a 1 croaeter region)* and the two visible 
channels (OR to 1.1 micrometers) use a common optics syttea. 
Intoning radiation Is received by a scan alrror and collected 
by an optical systea. The scan alrror Is set at a noalnal 
angle of 45 deg to the radloaeter optical asls* which Is 
aligned parallel to the spin ads of the spacecraft. The 
spinning notion of the spacecraft ( approslaately 100 rpa) 
provides a aest-to-esst scan notion when the coin ails of the 
spacecraft Is oriented parallel with the earth's asls. The 
latitudinal scan Is acconpllshed Dy sequentially tilting the 
scanning nlrror at the conoletlon of each spin. Resolutions at 
the sub-satellite point are 2.5 ks for the visible* and 5 kn 
for the 1R and water-vapor channels* Oata froa this asperlaent 
are to be available through the European Space Operations 
Center (ESOC)* Dsrnstadt* w. Germany. 


SPACECRAFT COMMON NAME- NOAA-X 

alternate NAMES- noia-o* ncaa-g 

NOAA-h, NOAA-I 
NOAA-J 

NSSOC 10- N0AA-V 
l AuNCM OATE- 

LAUNCH SITE- VANOENHERG AFB* UNITED STATES 

launch vehicle- atlas F 


WEIGHT- 1030. MG 


SPONSORING COUNTRY/ AGENCY 
UNITED STATES 
UNITED STATES 

PLANNEO ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 101.5 MIN 
PER I APS I S- 833. KM ALT 

PERSONNEL 

MG - J.R* GREAVES 
PM - G.W* LONGANECME* 

PS - J. SUSSMINO 


NOAA-NESS 

NASA-OSSA 


INCLINATION- 

APUAPSIS- 


9R.7 DEG 
870. <M ALT 


NASA HEADOUARTERS 
NASA* GS'C 
NASA-GSFC 


BRIEF DESCRIPTION 

NOAA-X Is a collective nane assigned by NSSDC to a series 
of t hlrd-generat Ion operational meteorological spacecraft 
(NCAA-0* -h* -I* -J). Each satellite has an econoalcal and 
Stable sun-a ynch ronout platform for advanced operational 
Instruments to Measure the earth's atmosphere* Its surface and 
cloud cover* and the near-space environment. Primary senaors 
carried onboard Include CD an advanced very-hlgh-resol utlon 
radiometer (AvhrR)* (2) a TIROS operational vertical sounder 
(TOVS). (3) an earth radiation budget experiment (£RBC)t and 
(A) a solar backscatter ultraviolet spectrometer (SBUV/2). 
Secondary experiments consist of a spare environment monitor 
( S£M) ( and a data collection and platform location system 
(0CPLS). Except for N0AA-0* which Is currently a back-up 
satellite In case a premature failure of an In-orbit spacecraft 
occurs* sll NOAA-x satellites also carry a search and rescue 
satellite aided tracking (SARSAT) system. The satellites* 
H hlch are based upon the Block 5D spacecraft bus developed for 
the U*S. Air Force, are capable of maintaining an 
eart h-polnt Ing accuracy of better than plus or minus 0.1 deg 
with a motion rate of less than 0.035 deg/s. Refer to Table 2* 
below* for projected launch dates and a list of specific 
sonsors to ba carried onboard each sate 111 la. 


NSSDC ID- NOAA-R -05 


PERSONNEL 
TL - G.C. 
TM - A. A* 


BROOME 

RWDMANN 


INVESTIGATIVE PROGRAM 

COOC EE/OPERATIONAL WEATHER OBS 

INVESTIGATION DISCIPL INE (8 ) 
ATMOSPHERIC PHYSICS 
METEOROLOGY 


nasa-larc 

NASA-GSFC 


BRIEF DESCRIPTION 

The Earth Radiation Budget Experiment (ERBE) Is designed 
to measure the energy exchange between the earth-atmosphere 
systea and spsct. The aeasureaents of global* tonal* and 
regional radiation budgeta on monthly tint scales help In 
climate prediction and In the development of statistical 
relationships between regional waathar and radiation budgat 
anomalies. The ERBE consists of two Instrument packages! the 
non-scenner (CR6E-NS) Instrument end the acenner (ERBS-S) 
Instrument. The ERBE -NS Instrument hea five senaere* each 
using cavity radtaaatar detectors. Four of thea are primarily 
earth-viewing! two wlde-FOV senaors view the entire disk of the 
earth froa limb to llab* approslaately 135 deg! two aedtua-FOV 
tensors view a 10-deg region* The fifth tensor la a solar 
monitor that measures total radiation froa the tun* Of the four 
earth- viewing senaors* one wide- end one nedlua-FOv sensor make 
total radiation aeaaureaents I the other two measure reflected 
soler radiation In the shortwave spectral band between 0*2 and 
5 micrometers by using Supraoll-W filters* The earth-emitted 
longwave radiation coaponent la determined by subtracting the 
shortwave measurement from the total measurement* The ERBE-S 
Instruaent Is a scanning radloaeter which cantalns three narrow 
FOV channels* One channel measures reflected solar radiation 
In the shortwave spectral Interval between 0.2 and 5 
micrometers* Another channel measures earth-emitted radiation 
In tht longwava spectral region from 5 to 50 micrometers* The 
third channel measures total radiation with wavalength between 
0*2 and 50 micrometers* All three channels ere located within 
a continuously rotating scan drum which scans the FOV across 
trsck sequentially from horlton to horlion* Each channel makes 
7s radiometric measurements during each scan* and the FOV of 
each channel la 3 by 4.5 deg* which covert about A0 km at the 
earth'a surface* The ERBE-S alto vlaws the tun for 
calibration. Additional Information can be obtained from 
"Earth Radiation Budget Experiment (ERBE)! An Overview"* J. 
Energy* v. A* op. 1A1-1AG (1902)* by B. R. Barkatrom and J* B. 
Ha 1 1 * Jr • 


NOAA-X* CUNN1NGHAM- 


1 N VEST I GAT I ON NAME- SDL AR BACKSCATTER ULTRA VI DLT T RADIOMETER 
(SBUV/2 ) 


NSSOC Il>- NOAA-X -07 


PERSONNEL 

TL - F.G. CUNNINGHAM 
TM - 0.F* HEATH 


INVESTIGATIVE PROGRAM 

CODE CC/OPCR ATI 0NAL WEATHER OBS 

INVESTIGATION DISCIPLINE (S ) 
METEOROLOGY 

UPPER ATMOSPHERE RESEARCH 


NASA-GSFC 

NASA-GSFC 


BRIEF DESCRIPTION 

The Solar Backscatter Ultraviolet Radiometer (SBUV/2) la 
designed to provide the vertical distribution of ©tone In the 
earth's atmosphere. The Instrument design Is based upon the 
technology developed for the SBUV/TOMS flown on the Nimbus 7. 
The SBUV/2 Instrument measures backscettered tolar radiation In 
an 11.3-deg f 1 eld-of -view In the nadir direction at 12 
dlacrete* 1.1-nm wide* wavelength bands between 252.0 and 339.8 
na. The solar Irrsdlance It determined at the same 12 
wavelength bands by dtploylng a diffuser which reflects 
sunlight Into the Instrument fleld-of-v lew. The SBUV/2 can 
also measure the tolar Irradlanca or the atmospheric radiance 
with p continuous spectral scan from 1G0 ns to 400 nm In 
Increments nominally 0.148 na. The S9UV/2 has another 
nsrrowbano filter photometer channel* called the cloud cover 
radiometer (CCR)t which continuously measures the earth'a 
surface brightness at 3B0 nm. The CCR f lei d-of- v lew la 11*3 
deg. 


NOAA-X* LEINBACH- 


I NVCST IGATI ON NAME- SPACC ENVIRONMENTAL MONITOR (SEN) 


NSSOC 10- NOAA-X -04 


INVESTIGATIVE PROGRAM 

CODE EE/OPER. ENVIRON. MON 1 TOR IN 

INVESTIGATION DISCIPLINE (S) 
PARTICLES AND C ICLDS 
MAGNETOSPHERIC PHYSICS 


ORIGINAL PAGE IS 
OF POOR QUALITY 




BISWAS 

goswami 
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PI • D.S. (VANS 
PI - h . h . SAUER 


NOAA-ERL 
N 0 A I -t A L 


NOAA-R, nesdis staff. 


I 



BAICF DESCRIPTION 

The Space Environmental Monitor «SE") experiment It an 
'■tension of fht tolar-proton Monitoring experiment flown on 
th* ITOS apacacraft aeries. Th* objective It to ttaturo proton 
flua* oloetron flui density* and energy tptctryo In the upper 
atmosphere. T ho experiment package eonolatt of two detector 
systems and a data procotalng unit* The oodluo energy proton 
and oloetron detoctor (MEPED) measures protont In five energy 
rangoa frow 10 kov to >2*3 MeVI oloctront above S0« 100* ana 
300 k#v I protont and oloctront ( Intoparab lo I above a MeV I and 
oonl-dlroct lonal protont above lb* 34* and A0 «t¥. Th* total 
onorgr dotoctor (TEO) ooatvroa tho Intensity of protons and 
oloctrana botwoon 300 ov and 20 kev* 

NOAk-R, NCSOIS STAPP— —————————— 

INVEST 16 AT ION NAME- ADVANCED VERT HIGH RESOLUTION 
RADIOMETER (AVHAA) 

NSSOC 10- NOAA-R -01 INVESTIGATIVE PROGRAM 

CODE CE/OFEtAT IONA l wE AT m£R OBS 

INVESTIGATION 01 SC IPL I NEt S) 
METEOROLOOY 

PERSONNEL 

FI - NES01S STAFF N0AA-NES01S 

BRIEF DESCRIPTION 

Tho NOAA-R Advanced Vo ry High Resolution Radlowotor 
f AVHRR > It a four- or five-channel ccannlng radlowotor capable 
of providing global daytime * n d nighttime tea turfaco 
tewporaturo and Information about Ice* anew* and clouds* Thooo 
data are obtained on a dally baalt for uto In weather analytic 
and forecasting. The multi spectral radlowotor operates In the 
scanning wade and weatwret ealtted and reflected radiation In 
the following spectral Intervals! channel 1 (visible)* 0.53 to 
0*1 olcroweterl channel 2 (near-IRl* 0.723 alcrooeter to 
detector cutoff around 1*1 wl crowet ert l channel 3 (IP window)* 
10.3 to 11*3 wlcrooetertl channel t (IP window)* 3*33 to 3*Y3 
alcrooetertl and channel 3* 11*3 to 12.3 wlcroaetert* which It 
the only channel that does not ealst In the Inatruwent on board 
NO AA-0 • All five channels have a spatial resolution of 1.1 km* 
and the two IR-wIndow channels have a theroal resolution of 
0.12 deg K at 300 deg * • The AVHRP it caoable of ooeretlng In 
both real-tlae or recorded aodet. Real-tloe or direct readout 
data are transmitted to ground stations both at low («-ka) 
resolution via autoaatlc picture transmission (APT) and at high 
( 1-ka ) resolution via h Igh-resolut Ion picture transmission 
( hPPT ) • Oats recorded on board are available for processing In 
the NOA A central computer facility* They Include global area 
coverage (GAC) data* which have a resolution of A Am* and local 
area coverage (LAC) data* which contain data from selected 
portions of each orbit with a 1 -km resolution. 

....... NOAA-R* NCSOIS STAFF -— ----- 

INVESTIGATION NAME- TIROS ORE PA T I ONA L VERTICAL SOUNDER 
( TOVS) 

NSSDC ID- NOAA-r -02 INVESTIGATIVE PROGRAM 

CODE EE/CPEPATIONAi mEATmC* OBS 

investigation DISCIPLINE IS) 
METEOROLOGY 


INVESTIGATION NAME- OATA COLLECTION AND PLATFORM LOCATION 
SYSTEM (OCLS) 

NSSDC ID- NOAA-R -03 INVESTIGATIVE RR0SRAM 

CODE EE/OPfRATIONAl ME AT HER OBS 

INVESTIGATION 01 SC I PL INC ( S ) 
METEOROLOGY 

PERSONNEL 

PI - NESD1S STAFF N0AA-NES0IS 

BRIEF DESCRIPTION 

The Oats Collection and Platform Location System (OCPLS) 
on NOAA-R* site known aa ARGOS* Is deslgnad and built In fr«nc» 
to neat the meteorological data nesds of the united States* 
The system receives low-dut y-tycle transmissions of 
meteorological observations from f ree-f l eating balloons* ocean 
buoye* other satelll'.ss* end ftied ground-based sensor 

platforms distributed around the globe. These observation* are 
organised an board the spacecraft end re transmit ted when the 
spacecraft comes within range of a command and data acaulaltlan 
(COA) stat 'on. For free-moving balloons* tne Doppler freauency 
shift of the transmitted signal Is observed to calculate the 
location of the balloons* The DCLS la •■peeled* for a moving 
seneor platform* to have a location accuracy of 3 to R km raa* 
and a velocity accuracy of 1 to 1*G w/a. This system has the 
capability of ocoulrlng oats from up to 2000 platforms par day* 
Processing and dl atom Inat Ion of data are handled by CNIS In 
Taulauaa* Prance* 

------- NOAA-R* NEDOIS STAFF—— ———— — — —— ————— 

INVESTIGATION NAME- SEARCH AN0 RESCUE SATELLITE AIDED 
TRACKING (SAPSAT) 


NSSDC ID- 

NOAA-R -04 

INVESTIGATIVE PROS PA M 

CODE EE/OPER AT I0NAL mEAThCR OBS 



INVESTIGATION 01 SC IPL 1 NE (S ) 
COMMUNICATIONS 

PERSONNEL 
PI - 

NESD1S STAFF 

NOAA-NESOIS 


BRIEF DESCRIPTION 

The Search and Rescue Satellite Aided Tracking (SAPSAT) 
Instruments* provided by Cened* and France* have the capability 
of detecting end locating evlstlng emergency transmitters In • 
manner Independent of the envl ronmenta l data* Data from thr 
121.3 -Mhi emergency locator transmitters (ClT)* the 2S3 -Mmi 
emergency position Indicating radio beacons (C P I RB ) • and 
eaperlmental S04-MH* CLTs/CPIRBs are received b? the search end 
rescue repeater (SARP) ana broadcast In real time on an L-bano 
frequency (13AS.3 mhi), Real-time data are monitored by local 
user terminals operated In the United States* Canada* end 
France* Th» a 04 -mmx data are also processed by a search and 
rescue processor (SAOP) * and stored on the spacecraft far later 
tranaelttel to the CDA stations In Alaeaa and Virginia* thus 
providing full global coverage. The distress signets ere 
forwarded to Mission Control Centers located In each country 
for aubaequent relay to the appropriate Rescue Coordination 
Center • 

• •••••••••a •••••••••••• 


PERSONNEL 

PI - NE SO IS STAFF NOAA-NESOIS 

BRIEF DESCRIPTION 

The TIROS Operational Vertical Sounder (TOVS) on NOAA-R 
consist* of three Instrument*: the h 1g h- r esolut 1 on Infrared 

radlet Ion sounder modification 2 (hjns/ 2)* the at ratosoher 1c 
sounding unit (SSu)* and the microwave sounding unit (MSU). 
All three Instruments are designed to determine radiances 
needed to calculate temperature and humidity oroflles of the 
atmosphere from the surface to the stratosphere ( appr oa Imete l y 
1 mb)* The hIRS/ 2 Instrument has 20 channels In the following 
spectral Intervals! channels 1 through 3* the 13-mlcroaeter C02 
bands « 15.0* is. 7* IS. 3* is.2* and 1S.0 m lerometero ) I channels 
4 and 7* the 13.7- and 1 3.s-m1 crometer C02/M20 bands! channel 
A* the 11* 1-micrometer window region! channel Y» the 
f* 7-ml crometer oxone band! channels 10 through 12* the 
4-micrometer water vapor bands (12.53* 7*3* and 4.7 

micrometers) i channels 13 and IS* the a. 37- and S. 32-micrometer 
N20 bands! channels 13 and 14* the S.S4- and s.sC-mlcromet er 
C02/N20 oandsl channels 17* IS and 1Y* the A. 25-* S.0- and 
3*7-m1croneter window bands! and channel 20* the 0.7-mlcrometer 
visible region* For N0AA-I end -J* channels 10 and 17 operate 
at 12**5 and S*13 micrometers* respect 1 vely. Resolution for all 
channels Is 17*4 km at nadir* The *1 *%/ 2 Instrument provides 
data for calcul.it Ions of teaperature profiles froa the surface 
to 10 ap* water vaoor content el three levels of the 
ataosphere* and total oxone content. T*e second Instrument* 
the SSU* Is provided by united Mlngdoa. It has three channels 
that operate at 13*0 micrometers with three pressure-modu lat eo 
cells containing C02 to accomplish selective bandpass 
filtration of the sampled radiance. The third Instrument* the 
Mtu* has four channel* operating In the 50- to 40-GHx oaygen 


SPACECRAFT COMMON NAME- FLANET-A 

alternate names- 

NSS0C 10- PLANETA 

LAUNCH DATE- 08/1A/R3 WEISh?- 138. KG 

LAUNCH SITE- KAGOSHIMA SPACE CENTER* JAPAN 
LAUNCH VEHICLE- M-3SI!*2 

SPONSORING COUNTR V/ AGENCY 

JAPAN ISAS 

PLANNED ORBIT PARAMETERS 

ORBIT TYPE- COMET RENDEZVOUS 

PERSONNEL 

PM - K. H I R AO ISAS 

PS • M. SH 1 M 1 2 U ISAS 

HRICF DESCRIPTION 

Plsnet-A Is planned to fly by the nucleus of Comet Halley 
on March 6* 1YR4* ot o distance of eoveral hundred thousand 

kllomaters. The main objective of the mlsalon Is to take UV 
Images of tho hydrogon corona \ or about 30 days before and 
after Comet Halley*s descending crossing of the ecliptic plana. 
Solar wind parameters are measurea for o much longer time 
period. The spacecraft weighs obout !*• lg end Is 
spln-st abll Ixed at two different rotes (3 and (.2 rpm) during 
tne mission. Hydrosine thrusters are used for attitude and 
velocity control! utar and sun sensors are for attitude 
control! and a mechanically despun off-set parabolic dish Is 
used for long range communication. A test spacecraft* 



ORIGINAL PAGE IS 

OF POOR QUALITY 



....... SPACELAB 3* COUATES 

INVESTIGATION NAME- VERY mIDE FIEL0 CAMERA 


BRIEF DESCRIPTION 

The primary purpose of the Atmospheric Trass Molecules 
^jbj££jjj^^by^S£^^oacopy(ATM0S^#aMr1*en^^^t^da**nstrata 


Table 2 


NOAA-X Series Missions 


The following table includes information about the planned launch 
dates and experiments for spacecraft in the NOAA-X series. This 
series is described in a generic manner on pages 163 to 164. When 
each of these spacecraft is launched, the last letter in its 
name will be changed to a numeral. 


Spacecraft Series Letter 


^Launch Dates - Schedule A 8/86 6/85 12/86 12/87 12/88 

Schedule B 3/87 9/85 9/88 3/90 




Advanced Very High 
Resolution Radiometer 
( AVHRR ) 


Data Ool lection and Plat 
form Location System 
(DCLS) 


Earth Radiation Budget 
Experiment (ERBE) 


Search and Rescue 
Satellite Aided Tracking 
(SARSAT) 


Solar Back Scatter 
Ultraviolet Radiometer-2 
(SBUV/2 ) 


Space Environmental 
Monitor (SEM) 


*TIR0S Operational 
Vertical Sounder (TOVS) 



•Schedule A — two-satellite system 
Schedule B — one-satellite system 


••A subsystem called SSU is not flying on every satellite. 




NiSDC ID- SP.CiBJ-OT 


SBICdtl ). l»l- 


INVC ST IGA MOM UMf SOLUTION MONTH or CSTSTHS 
IN «»0 WUN1TY 


INNCST1CIT1VC nOSMN 
C001 US 


INVCSTIStTION DISC 1?L INC 'S I 
TCCNOIOS. 






















Saklgake* launc K ed earlier* nil! provide toot measurements ot 
tho same tloo but at distances at sevarat allilon kilometers. 

....... suNCT*«t kaneda— ————————— 

INVEST IGAT ION NAME- UV IMAGING TELESCOPIC CANES* 

NSSDC 10- PLANET* -0 1 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE 

INVESTIGATION DISCIPLINE (SI 
planetology 

PERSONNEL 

PI - E. KANCOA U OF TOKYO 

BRIEF DESCRIPTION 

This Instrument Is usad to taka UV loages of tha hydrogen 
corona of tha coaat at tha hydrogen Lyaan-olpha line. It la 
coopoaad of a mirror telescope* a UV Intensifies and a 
spin-synchronized csaera that uses charga-cojolad devices 
( CCD ) • Ourlng imaging* the spacecraft alll be daspun to 0*2 

rpa. 

...... PLANET-A, nukai — ——— — — ————— — — ——— — 

INVESTIGATION NAME- ION ELECTRON ESAS 

NSSDC 10- PLANE TA-02 INVESTIGATIVE PROGRAM 

SCIENTIFIC SATELLITE 

INVESTIGATION DISCIPLINE CSI 
PLANETOLOGY 

INTERPLANETARY PHYSICS 

PERSONNEL 

PI - T. NUKAI ISAS 


....... POLAR BEAR* HUFFMAN—————————— — 

INVESTIGATION NANE- AUR0RAL/10N0SPHERIC RENOTE SENSOR 

NSSOC ID- PL* SCAR-02 INVESTIGATIVE PROGRAN 

SPACE TEST PROGRAN 

INVESTIGATION OISCIPLINEt SI 
IONOSPHERES 

PERSONNEL 

PI • R.E. HUFFMAN US AF GCOPHVS LAB 

PI • Cal • NCNG APPLIED PHYSICS LAB 

BRIEF DESCRIPTION 

Tha Auroral/ Ionospheric Renote Sensor (AIRil Is Intended 
to give slaultanaoua synoptic Inforaatlon through optical 
rasota sensing of the Ionosphere* Tha Instf jaent consists 
prlaarlly of a tuo-ehannel vacuum-ultraviolet (VUV) imaging 
spectroaeter which can operate In any of three nodes* The 
full-laaglng node provides auroral/ lonospner 1c loages In any 
t mo of sin selectable wavelengths In the range 1100 A to 1B00 
A* each with a bandwidth of SO a. Cross-track line acana with 
SSG pliela per line can yield nadir resolution of 5 by 20 ka ot 
auroral altitude* The other two nodes are fined nsdlr-vl awing 
ones* One of these aodet Is a spectrophot oaeter aode In which 
a S0-A filter can be swept froa 1100 A to 190U A* The other 
aode Is a staple fl ned- wavelength photoaeter aode* In addition 
to the VUV laaglng spec tr oaeter • AIRS contains two 

nadir-viewing visual-wavelength photometers* One operates at 
391* A and the other operates at G300 A* 

RQSAT • •• * 


SPACECRAFT COMMON NANE- R0SAT 

ALTERNATE MANES- ROENTGENS* TELL ITC * GERMAN K-RAY SATELLITE 


BRIEF DESCRIPTION 

Solar wind plasaa measurement* are aede with 270-deg 
electrostatic analyzers (ESPl In this Investigation. Both Ions 
and electrons In the energy range between 0.03 and 14 keV are 
measured with the ESP employing micro-channel plates* 
Three-dimensional distribution of the solar wind plasaa within 
olut or minus SO deg of the ecliptic clone will oe measured* 

POLAR BEAR**** 


NSSDC 10- RCSAT 

LAUNCH DATE- 09/00/87 
LAUNCH SITr- KENNEOY SPACE 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/AGENCY 
FE0 REP OF GERMANY 
UNITED STATES 


WEIGHT- KG 
CENTER* UNITED STATES 


0FVLR 

NASA-OSSA 


SPACECRAFT COMMON NAME- POLAR BEAR 

ALTERNATE NAMES- STP PB7-A* BEACON EXP4AUR0RAL RESCM 
NSSOC 10- PLRBEAR 

LAUNCH DATE- 10/00/86 WEIGHT- KG 

LAUNCH SITE- VANOENBERG *F0» UNITED STATES 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 

UriTCD STATES D0D-USAF 


PLANNED ORB*T PARAMETERS 
ORBIT TTPE- GEOCENTRIC 
ORBIT PERIOD- BA. MIN 
PE* I APSIS- RTS. K« ALT 


personnel 


MG - 

M.B. 

WEINREB 

MG - 

M* 

OTTERBEIM 

SC - 

A.G* 

OPP 

PM - 

G.W* 

OUSLET 

PM - 

K* 

PFEIFFER 

PS - 

S.S* 

HOLT 

PS - 

J. 

TRUEMPER 


INCLINATION- 57. DEG 
APOAPSIS- RTS. KM ALT 


NASA HEA0GJARTERS 
BNFT 

NASA HEADQUARTERS 
NASA-GSFC 
DFVLR 
NASA-GSFC 

MPI-EKTRATERR PHYS 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

080 IT PE*!00- MIN INCLINATION- 90. DEG 

PER I APS I S- IGDO. KM ALT APOAPSIS- 1000. KM ALT 


PERSONNEL 

PM - D. CASE 


USAF SPACE DIVISION 


dRICF DESCRIPTION 

The Polar BEAR S/C (alao known at STP P67-AI la a 

modified TRANSIT S/C which carrlea eaperlaenta Intended to 

provide r emot e-aena Ing and In altu meaaureaenta of phyalcal 
quantltlea likely to provide Inalght Into the dynaalca of 

p lataa-dent It y Irregularity formation In the high-latitude 
1onotph v re • BEAR la an acronym for Beacon Experiment and 

Aurcral Reaemrch. 


....... POLAR BEAR* FREM0UW-— ————————————— 

INVESTIGATION NAME- MULTI-FREQUENCY COHERENT RA0I0 BEACON 

NSSDC 10- PLRBEAR-01 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION D1 SC IPL I NF ( S) 
IONOSPHERES ANf 1*0 T 0 PHYSICS 


BRIEF DESCRIPTION 

The Roentgeneat*. it te (ROSAT) la a US/Gernan cooperative 
project with Brltlah participation. The prime objective* 
during the first 4 montha of the mission* la to perforo a 
coaplate aky survey In the energy range 0.0*1 to 2 keV 
utilizing proportional counters at the focal plane of a large 
X-ray telescope (L*TI provided by Germany and an XUV wide field 
camera IWFCI provided by the UK. After completion of the all 
aky survey the second scientific objective (during the 

mellowing 12 aonthsi will be the detailed observation of 
selected sources with respect to spatial structure* spectra* 
and time variability. This objective will be met by utilizing 
e high resolution laager (HRIi* provided by the United States* 
.hlch will alternate with the two po*1t lon-etns It Ive 

proportional counters (PSPCI In the focal plane. R0SAT Is a 
continuously operating threx-as la -atabl 1 1 zed S/C. The ealn 
telescope has e focal length of 2*0 ca* a disaster of 113 ca* 
end Is surrounded oy S/C electronics. The axis Ilea between 
two large solar panels and parallel to the MFC axis* The 
telescope resolution with the HRI Is better then 10 erc-s* 
R0SAT has an attitude control aystea using two advanced star 
trackers* reaction wheels* and magnetic colls* ano a data 
syataa utilising two tape recorders. 

... aoSAT, 6ER0ES— —————————— 


PERSONNEL 

PI - E.J. FRCM0UW PHYSICAL DYNAMICS* INC 

BRIEF DESCRIPTION 

This experlaent Is a t hree-f requency phase-locked 
coherent radio beacon that Is designed ts be used by ground 
stations to record the phase and Intensity of Ionospheric 
sclntl llet Ions and the total electron content between the 
beacon and the receiver. The experiment can transmit on three 
frequencies: uhf v vhf* end L-bend. The L-band Is also used to 

transmit the data froa the auroral/ lonospher 1c remote sensor. 


INVESTIGATION NAME- HIGH RESOLUTION IMAGER (HRII 


NSSOC ID- 

ROSAT -01 

investigative program 
coot E2/CO-OP 

INVESTIGATION DISCIPLINED! 
X-RAY ASTRONOMY 

PERSONNEL 

EN - 4 . 

GCRDES 

S AO 

rs - s. 

S* HOLT 

NASA-GSFC 


ORIGINAL PAGE IE 
OF POOR QUALITY 


»■ . - .i*. _ 




BRIEF DESCRIPTION 

The high solution Imager ( HRI ) It •urntlillr a copy of 
the very successful HRI provided uy SAO for thp HERO 2 mission, 
■odlflod to comply with the electrical ond mechanical 
Interfaces Of ROSAT • Incoolng X-ray ohotons are converted to 
electrons at a photocathode* The electrons are aultlplletf In a 
pair of cascaded alcrochennel plates (NCR) ulth a gain of about 
1E8* A crossed grid at the eslt of the MCP collects the 
electron cloud* thereby yielding a •easureaent of the location 
of the incoalng photon ulth an positional accuracy of about 25 
alcroaeters* A radioactive calibration source Is attached to 
the retractable vacuua door In front of the hRI* Far Inflight 
calibration, a uv source Is Integrated Into the HRI. 


ROSAT, TRUEMPER- 


INVESTIGATION NAME- POSITION SENS IT IVE PROPORTIONAL COUNTER 
(PSPC) 


NSSOC 10- ROSAT -02 


PERSONNEL 

PI - J* TRuENPER 

01 - M* MIPPNANN 


INVESTIGATIVE PROGRAM 
CODE EZ/CO-OP 


INVESTIGATION 0 1 SC IPL I NE ( S) 
X-RAY ASTRONOMY 


MPI-EXTRATERR PhYS 
MPI-EXTRATERR PMYS 


BRIEF DESCRIPTION 

The position sensitive proportional counter (PSPC) Is a 
thin ulndou gas counter* Incoalng photons are absorbed* 
producing an electron cloud proportional to the photon energy* 
The electron cloud drifts to the anode wire grid where a high 
voltage is applied* In the high electric field* close to the 
wires* gss amplification of about SEA takes place producing • 
charge signal at the anode wires which Is orooortlonal to the 
energy of the Incoalng photons* Simultaneous charge signals 
are Induced In two cathode wire grids close to the anode* 
These signals art used to obtain the position of the photons 
with an accuracv of about 120 alcroaeters* A rotating filter 
wheel* In front of each PSPC* allows the selection of reduced 
photon energy bands* In one position, the filter wheel Is 
utilized as a vacuuw door containing three radioactive sources 
for calibration* 


ROSAT, wELLS- 


INVEST IGA T I ON NAME- WlOE FIELD CAMERA 


NSSOC 10- ROSAT -03 


PERSONNEL 

PI - A* NELLS 
01 - G.M. COURTIER 


INVESTIGATIVE PROGRAM 
CODE EZ/CO-OP 


INVESTIGATION 0 1 SC IPL I NE ( S ) 
X-RAY ASTRONOMY 


U OF LEICESTER 
RUTHERFORD APPLETON L* 


PRIEF DESCRIPTION 

The wide field camera <wfc> consists of three nested 
alualnum mirrors with an XuV sensitized MicroChannel plate 
(MCP) detector at the focus* A focal turret assembly Is used 
to select one of two Identical detector assemblies* The clear 
field of view Is a R-deg half-angle cone around the WFC ails* 
The energy range of the NFC Is 9*21 to 0*0A1 keV* 


SPACECRAFT COMMON NAME- SAN MARCO-O/L 
ALTERNATE NAMES- 


NSSOC ID- SM-OL 

LAUNCH DATE- QA/00/85 WEIGHT- 230* KG 

LAUNCH SITE- SAN MARCO PLATFORM, OFF COAST OF KENYA 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/AGENCY 

ITALY CRA 

UNITED STATES NASA-OSSA 


satellite Is a 96.3-c a-dleaeter sphere with four RB-cm canted 
monopole telemetry antennas and three orthogonal pairs of 
electric field probe sensors (one pair oriented along the 
spacecraft spin ails)* An Internal structural cylinder (26-cm 
dlaa) extends slightly through the sphere and Is coincident 
with the satellite spin ails* The power supply consists of a 
salar-cell array split Into two sections, two rechargeable 
nickel-cadmium batteries, and associated circuitry* The 
satellite attitude data are provided by a trlaalal 
oagnet ometer • a horizon sensor, a digital sun sensor, and a 
star tracker for calibration* A magnetic torgulng system Is 
used to control spin rate and spacecraft attitude* A tape 
recorder records the PCM telemetry at 6000 bps for a maximum 
period of 50 min* The transmission to the ground Is either In 
real time at 6000 bps or on recorder playback at 12 kbps* 


....... SAN MARC0-D/L* BR0GLI0-— ————— — 

INVESTIGATION NAME- DRAG BALANCE AND AIR 0ENS1TY 


NSSOC ID- SM-OL -01 


PERSONNEL 
PI - L. 


INVESTIGATIVE PR0SRAM 
CODE EC/CO-OP, SCIENCE 


INVESTIGATION 01 SC IPL INE (S ) 
ATMOSPHERIC PHYSICS 


NATL RES C0UNC ITALY 


BRIEF DESCRIPTION 

The drag balance Instrument* which Is an Integral part of 
the satellite* consists of an Inner mass* an elastic element, 
and an outer shell* The drag balance Is the connecting elastic 
element between the outer light shell and the Inner heavy body* 
The center of the balance Is located at the satellite's 
geometric center, or that point which Is the geometric center 
both of the Inner body and the shell* This Instrument measures 
the relative translations between the shell and the inner body 
both In value and direction, resolving any relative translation 
along three mutually orthogonal axes* These three axes are 
f*ief to the body* one of them being coincident with the polar 
symmetry ails of the satellite* Being fixed to the satellite, 
the axis rotates with It In the f ree-precesslon notion around 
the center of gravity* The balance Is designed In such a way 
that the maximum translation between the shell and the drum Is 
generally of the order of 0*01 mm* In most cases the drag 
force at the apogee Is negligible, and therefore the apogee 
data are used to get an Inflight calibration of the balance* 
The translation of the elastic system Is changed Into voltages 
that are amplified and demodulated to obtain dc signals* 


SAN MARC0-0/L* HANSON - 


iNVEt GATION NAME- ION VELOCITY INSTRUMENT < I V I S PLANAR 
RETARDING POTENTIAL ANALYZER 


NSSOC 10- SM-DL -03 


PERSONNEL 
PI - W.B* 


INVESTIGATIVE PROGRAM 
CODE EE/CO-OP, SCIENCE 

INVESTIGATION 01 SC IPL INE ( S ) 
PARTICLES and melds 
IONOSPHERES 


U 0 e TEXAS, DALLAS 


BRIEF DESCRIPTION 

This Investigation ses a planar retarding pote 

analyzer, designed * * 'tain measurements of rel 

thermal-ion velocity* »a n*n 1ty« and Ion temperature* 
Ion angle of arrlva* cr ' be determined by use of a s 
aperture collimator no * *ol1t collector* Together 
knowledge of spacecraft -tlon, this allows computation o 
three-dimensional thermal-ion motion along the orbital 
Plasma density and temperature are calculated by Interpret 
of the volt-ampere profile produced by the Instrument 
give;* Impressed voltage pattern on the grids and colle 
Ion velocity measurements are obtained once each space 
spin period (10 s>* 


SAN MARCO-O/L* MAYNAA0- 


INVEST IGATION NAME- 3-AXlS ELECTRIC FIELD INSTRUMENT (EFI ) 


PLANNE0 ORBIT 

PARAMETERS 



NSSOC 

ID- SM 

-DL -03 

INVESTIGATIVE PROGRAM 

ORBIT TYPE 

- GEOCENTRIC 






CO 0E EE/CO-OP. SCIENCE 

ORBIT PERIOD- 100. MIN 

INCLINATION- 2*9 

DEG 





PER IAPSIS- 

260* KM ALT 

APOAPSIS- 900. KM 

ALT 




INVESTIGATION 01 SC I PL INE ( S ) 








PARTICLES AN0 MELDS 

PERS0NNEL 







IONOSPHERES 

MG - M.B. 

UEINREB 

NASA HEA0QUARTERS 






SC - E*R. 

SCHMERLING 

NASA HEADQUARTERS 


PERSONNEL 



PM - R.E. 

ADKINS 

NASA-GSFC 


PI 

- N.C. 

MAYNARD 

US AF GEDPHYS LAB 

PS - N.W* 

SPENCER 

NASA -GSFC 


O’ 

- u*P • 

HEPPNER 

NASA-GSFC 


BRIEF DESCRIPTION 

The primary puroose of the San Marco - D/L Spacecraft Is 
to explore the relationship between solar activity and 
thermosphere-ionosphere phenomena* The S/C, to be launched by 
a Scout vehicle, has a planned lifetime of 1*0 year* The 
science Invest 1 gat Ions use the following five flight sensors: 
a drag balance for determining nuutral density a wind and 
temperature spectrometer, an Ion velocity Instrument, an 
alrglow-solar spect romet er , and an electric field met-r. The 


BRIE r DESCRIPTION 

This experiment lx designed to observe the three 
components of ambient elec* 1c field over the satellite 
trajeetor Three pairs nf cylindrical orobes are used* a pair 
for each ».o-oonent* Fo* each tonp«''ent* the floating potential 
of each «. tn- two syn*«tr1ca* *. v nieced probes with respect to 
the ~oacecr* l Is m.«.red* row *hese observations, the 
rlertrfc fit a* n be slculeted 4 r known conditions of 
satellite mofi-e orobe ^.-ooetry* R magnet 1c field* Two 


166 


PERSONNEL 
PH - 


UNKNOWN 


p« 1r« of probes oitond froa the satellite equator, and one pair 
It oriented along the tain ails. 


....... JAN MARCO-O/L* SCHHIOTKC- 


INVEST IGA1 ION NAME- A I RGLOW-SOl AR SPEC T RONE TER 


NSSOC 10- SN-OL -02 


PERSONNEL 
PI - G. 

01 - f* 

01 - N. 
01 - M. 
01 - C. 


SChHIOTKE 

FISCHER 

KNOTHE 

NASCNEK 

NUNTmER 


INVESTIGATIVE PROGRAM 
COOE Ef/CO-OP. SCIENCE 

INVESTIGATION DISCIPLINED) 
SOLAR PHYSICS 
AERONONT 

ATMOSPHERIC PHYSICS 


INST FUR Rhys WELTRA(P» 
INST FUR PHYS UCLTRAUM 
INST FUR PHYS MELTRAUN 
INST FUR PHYS UELTRAUM 
INST FUR RHYS MELTRAUH 


BRIEF DESCRIPTION 

This tensor erasures the equatorial dor and night 
air gloM. the solar radiation reflected froo the earth*s surface 
and froo clouds* and the radiation of Interp lanetary and 
Intergalactlc origin reaching the satellite In the spectral 
range froo 20 to 700 no with a spectral resolution of 0*7 to A 
no. Four spectrooeters* four gratings* and IT «j It toilers are 
used. A toroidal concave grating, of radius equal to 115*5 no, 
with holographically foroed curved lines* was selected to 
achieve wavelength scanning. The scanning is oerforoed by 
stepwise rotation of the grating within plus or olnus 3 deg. 
Salt slits are positioned at optlouo distances near the Rowland 
circle* The eilt slits are followed Or oultlpllers* A filter 
wheel orovldes three filters for each wultloller working above 
130 no* 


SAN NARCO-D/L* SPENCER- 


INVESTIGATION NAME- WIND AND TEMPERATURE SPECTROMETER 
(WATS) 


NSSOC ID- SN-Dl -0A 


INVESTIGATIVE PROGRAM 
COOE EE/CC-OP* SCIENCE 

INVESTIGATION OISCIPLINEC S) 
METEOROLOGY 

planetary atmospheres 

ATMOSPHERIC PHYSICS 


BRIEF 0ESTR IPT ION 

SAX Is the x-Rpy Aatronooy Satellite selected by the 
Italian National Space Plan for Inclusion In the Science Plan* 
The objective of the plosion Is to perfora spectroscopic and 
tloe variability studies of celestial x-ray sources In the 
energy band frea 1 to 200 keV* Including an all-sky aonltorlng 
Investigation of transients In the 2-30 keV energy range. The 
payload Includes the folle*1ng narrow-field detectors coaligned 
to a coaaon pointing pits: <11 four x-ray laeglng 
concentrators sensitive froo 1 to 10 keV (one of thea extending 
down to 0*1 keV)* (2) one gas scintillation proportional 
counter sensitive froa 3 to 12 keV* and (3) a sodlua Iodide 
scintillator crystal In phoaalch configuration operating froo 
15 to 200 keV* At 90 deg to the ails of the narrow field 
Inatruaents Is an array of three Identical wide field ceaera 
units sensitive froa 2 to 30 keV* The SAX alsslon payload and 
science prograe Is under the responsibility of a consortlua of 
Italian Institutes together with Institutes froa Holland. The 
partldpat Ion of the Space Science Oepartaent of ESA Is also 
foreseen* A listing of the SAX Consortlua of Institutes la 
given In Appendli BO* 


SAX* UNKNOWN- 


I N VES TI GA TI ON NAME- NARROW FIEL0 X-RAY IMAGING CONCENTRATORS 


NSSOC 10- SAS 


PERSONNEL 
PI - 


INVESTIGATIVE PROGRAM 
SCIENCE 

INVESTIGATION OISCIPLINE(S) 
X-RAY ASTRONOMY 
HIGH ENERGY ASTROPHYSICS 


BRIEF DESCRIPTION 

Four lagging concentrators are provided* Three 
concentretors operate In the energy range froo 1 to 10 keV 
while the fourth operates In the energy range froo 0*1 to 10 
keV* Each concentrstor has a geoaetrlcal area of 90 sq ca* a 
focal length of 1GS ca* a circular field of view of 30 arc-eln* 
and an angular resolution of the order of 1 arc-aln. The 
energy resolution Is *t at G keV* The overall sensitivity* at 
the 5-slgoa level* of the systea In the 1-10 keV energy range 
Is lEl-5) phot on/ ( sq ca-s-keV) per orbit* The sensitivity* at 
the 5-slgaa level* to ealsslon lines at G*7 keV Is l*5E(-5) 
photon/lsq ca-s) In 1EA s* 


PI 

- N.W. 

SPENCER 

NASA -GSFC 

... say, UNKNOWN 


01 

- G.R* 

CARIGNAN 

U OF MICHIGAN 



01 

- J.C* 

MAURER 

U OF MICHIGAN 

INVESTIGATION NAME- NARROW FIELD 

GAS SCINTILLATION 

01 

- L.E. 

WHARTON 

NASA-GSFC 

proportional 

COUNTER (PHOSWICH) 


BRIEF DESCRIPTION 

The objective of this Investigation Is to Measure the In 
situ neutral winds* neutral particle teaperat ares* and the 
concentration of selected gases. Three coaponents of the winds 
are oessured* Two scanning baffles are used* one aovlng 
vertically In front of the sensor and one aovlng hor 1 tort al l y* 
nearly Identical In conceot to the scanning baffles 
Incorporated on the WATS for OE-2* The aagnltudes of the 
horliontal and vertical coaponents of the wind noragl to the 
spacecraft velocity vector are coapu'ed froa aeasureaents of 
the angular relationship between the neutral particle streaa 
and the sensor. 'he coaponent of the total streaa velocity In 
the satellite direction Is Measured directly by the retarding 
potential Quadruoole ( RPQ ) * through deteralnat Ion of the 
required retarding potential* Froa these quantitative 
aeasureaents* the wind vector Is cooputed* The teaperature 
technique used on the 0E WATS provides the basis for the 
teaperature aeasureaents for this alsslon. The wind and 
teaperature aeasureaent can be perforaed nearly sloultaneously* 
For coaoosltlon aeasureaents* the RPC aass spectroaeter Is used 
In a separate operating oode designed for that pjroose* 


NSSOC 10- SAX 


PERSONNEL 
PI - 


investigative program 
SCIENCE 

INVESTIGATION DISCIPLINE (S ) 
X-RAY aSTRONOMY 
HIGH ENERGY ASTROPHYSICS 


BRIEF DESCRIPTION 

The gas sclnt Illation proportional counter (GSPC) 
operates over the energy range of 3 to 120 keV* Other 
character Istlcs of the GSPC Include a geoaetrlcal area of A50 
sq ca, an energy resolution of 10X at G keV and 31 at GO keV* a 
field of view of 1 deg by 1 deg* a sensitivity at 10 keV of 
2*1E(-A) phot on/ < sq co-s-keV) per orbit* and a sensitivity for 
narrow lines at GO kev of 3E(-R) photon/(sq ca-s) In IE A s. 


SAX* UNKNOWN- 


INVESTIGATION NAME- NARROW FIEL0 SODIUM I00I0E SCINTILLATION 
0ETECT0R 


SPACECRAFT COMMON NAME- SAX 

ALTERNATE NAMES- SAT. FOR X-RAY ASTRONOMY 


LAUNCH DATE- 00/00/B8 

LAUNCH SITE- 

LAUNCH VEHICLE- SHUTTLE 


WEIGHT- 900. KG 


NSSOC ID- SAX -03 


PERSONNEL 
PI • 


INVESTIGATIVE PROGRAM 
SCIENCE 

INVESTIGATION DISC IPLINE (S) 
X-RAY ASTRONOMY 
HIGH ENERGY ASTROPHYSICS 


SPONSORING COUNTRY/AGENCY 
ITALY 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 9A.6 MIN 
PERIAPSIS- 500. KM ALT 


INCLINATION- 12. 0EG 

AP0 APS IS- 500. KM ALT 


BRIEF DESCRIPTION 

The todlua Iodide scintillator crystal detector* In 
phoawlch conf Igurat Ion, operates over the energy range of 15 to 
200 kev. The detector has a geoaetrlcal viewing area of A00 sq 
ca* an energy resolution of IBS at GO koV* a field of view of 1 
deg by 1 dog* a sensitivity at 80 to 180 keV of 9E(-G> 
photon/ ( sq ca-s-keV) per orbit or 9E(-8) photon/(sq ca-s-keV) 
In 3*5 days* and a sensitivity to lines of 1E(-R) photon/(sq 
ca-s) In 1ER s* Shields are used In aonltorlng gaaoa-ray 
bursts* 


ORIGINAL PACT IS 
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INVESTIGATION NAME- UlOC MELO MUlTlWlRE PROPORTIONAL 
COUNTER CAMERA 


NSSOC 10- SAM 


INVESTIGATIVE PROGRAM 
SCIENCE 


INVESTIGATION OISCIPLINE(S) 
X-RAY ASTRONOMY 
HIGH ENERGY ASTROPHYSICS 


PERSONNEL 
PI - 


UNKNOWN 


BRIEF DESCRIPTION 

This experiment consists of an <rny of three Identical 
vide- f lei o earners (NFC) units* Each Mlde-fleld caaera or 
transfora carers unit consists of a position-sensitive 
multimire proportional counter coupled with a pseudo-randoa 
coded mask* Source x-ray photons In the range 2-30 keV «1ll be 
selectively stooped oy the vask fraae producing the shadow of 
the mask pattern on the oosltlon-sensltlve detector. 
Correlation and deconvolution analyses are used to reconstruct 
the laage of the sky field and the spectra of the x-ray sources 
observed* Each uFC unit has a Fuhm of 27 deg by 27 deg* a 
geometrical area of 600 sq dt an energy resolution of 201 at 6 
keV* and an angular resolution of 5 arc-mln* By simultaneously 
Imaging with all three caaeras* 7t of the sky can be covered. 
The sensitivity of each wFC unit Is l.TE(-ll) erg/laq In 
IE* t In the 2-6 keV *avebanc. 


SHEA 


SPACECRAFT common name- sheal-a 
ALTERNATE NAMES- OSS-2 

NSSOC 10- OSS-2 

LAUNCH 0ATE- 03/00/80 HEIGHT- 3700. KG 

LAUNCH SITE- KENNEOY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY /AGENCY 

UNITE0 STATES NASA-0SSA 


planned orbit parameters 

ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 90. MIN 
PER IAPSIS- 296. KM ALT 


INCLINATION- 28.5 0EG 
APOAPSIS- 296. KM ALT 


PERSONNEL 

MM - F.A. V0LPE 
MS - F.E. MARSHALL 


NASA-GSFC 

NASA-GSFC 


BRIEF OESCRIPTIO* 

The Shuttle High Energy Astroohyslcs Laboratory-A 
(SHEAL-A) system consists of the space segment and the ground 
segment. The space segment Includes the Shuttle* Shuttle 
Payload of Oooortunlty Carrier (SPOC) avionics* and Individual 
corners for the Instruments. The ground segment consists of 
the Tracking and Data Relay Satellite System (TDRSS) for data 
acquisition* the Payload Operations Control Center (POCO for 
oayload control* the Spacelao Oata Processing Facility (SLDPF) 
for data capture and procesalng. and the data analysis 
facilities at various principal Invest 1 gators* Institutions. 
The Invest (gatlons study the temperature and composition of 
h Igh-t emperature astrophyslcal plasmas on a scale of sizes and 
distances ranging from our ovn galaxy to clusters of galaxies. 
These Investigations are part of the high-energy astrophysics 
orogram of multiple soaceleo flights and extended space 
platform observations. The first flight In this series will 
contain only the Olffuse x-Ray Spectrometer (OxS) Investigation 
and ulll be latched earlier. The other Investigations 
described belov -111 fly on subsequent flights. 


SHEAL-A, GORENSTEIN- 


INVEST IGAT ION NAME- LARGE AREA MODULAR ARRAY OF REFLECTORS 
(LAMAR > 


NSSOC 10- OSS-2 


INVESTIGATIVE PROGRAM 
C00E EZ 


INVESTIGATION 01 SC IPL I NE < S > 
X-RAY ASTRONOMY 


PERSONNEL 
PI - P. 


GORENSTEXN 


S A0 


BRIEF DESCRIPTION 

The Large Area Modular Array of Reflectors (LAMAR) 
Invest Igat Ion Is designed to obtain a sensitive vie* of regions 
oi the x-ray sky over a broad wavelength oand. It makes 
photometric maps of extended x-ray sources on 5 to 10% of the 
sky. The Instrument consists of x-ray telescopes of the 
Klrkpatrlck-Baez design, ul th Imaging proportional counters 
(IPC) as focal plane detectors. Specifically, the LAMAR 
consists of t m o basic array subassemblies (BAS), array 
structure, central electronics assembly, aspect sensor* thermal 
blanket system, and supporting hardware. An attitude sensor 
and a pointing capability for specific targets are also 
Included. Each BAS Includes four telescope/IPC systems, a gas 


system, signal processing electronics* a sel f-support Ing 
structure* and a sun shield. A system of fiducial lines 
compensates for alignment changes that occur as a result of 
variations In temperature. The axes of the LAMAR telescopes do 
not have to be precisely co-allgned. 

....... SHEAL-A* XX AUSH AAR 

INVESTIGATION name- DIFFUSE X-ray SPECTROMETER (0XS) 


NSSOC 10- OSS-2 -02 INVESTIGATIVE PROGRAM 

CODE EZ 

INVESTIGATION DISCIPLINE (S) 
X-RAY ASTRONOMY 


PERSONNEL 

PI • w. KRAUSMAAR U OF WISCONSIN 

BRIEF DESCRIPTION 

The objective of the Olffuse x-Ray Spectrometer (DXS) 
experiment la to aake the first sap of the teaperature and 

composition of the medium over 1/AOth of the celestial aohara* 
and LAMAR (OSS-2-0 1 > supports these observations by Indicating 
the contribution of oolnt source*. This spectrometer contains 
four proportional counter x-ray detector assemblies which are 
operated In functionally Identical pal.s* The detector pairs 
are located on either aide of the experiment pallet* and each 
Is oscillated by on assembly about an axis parallel to the 

Shuttle roll axis. In each detector assembly* Incident x-rays 
are Bragg-ref lected from a curved crystal panel and passed 
through a collimator to the entrance window of a 
position-sensitive proportional counter. From a given position 
In the sky, only x rays of a particular wavelength are 

detected. The detector oscillation provides the scan for the 
full wavelength range of the detector for the given aky 

position. In the normal data acquisition mode* the oscillator 
drive rotates the detector pair back and forth through a 
selectable scan angle up to 180 deg. at a rate of 180 deg/mln. 
A coaaandable X-ray tube source provides x rays of knoun energy 
for ground and In-orbit calibrations. 

....... SHEAL-A, MEYER—— 

INVESTIGATION NAME- COSMIC RAY NUCLEI EXPERIMENT ( C RNE> 


NSSOC ID- OSS-2 -03 INVESTIGATIVE PROGRAM 

COOE EZ 

INVESTIGATION DISCIPLINE (S) 
COSMIC RAYS 


PERSONNEL 

PI - P. MEYER U OF CHICAGO 

PI - 0. MULLER U OF CHICAGO 

BRIEF DESCRIPTION 

The Cosmic Ray Nuclei Experiment (CRNE) Is a refllght of 
essentially the Spacelab-2 Instrument ( SPAL AB-2-06) » and 
extends observations of the cosmic ray nuclei In the 

aoproxlaate energy range f-om 100 to 1000 GeV/nucleon. The 

Instrument measures the nuclear charge and the energy of each 

cosalc ray particle. It consists of a combination of two gaa 
Cerenkov counters and two transition radiation detectors. 
Charge detection Is determined by use of two large-area 
sclnt 1 l lators. A particle mutt pass through both scintillators 
to register a measured charge. Particle energy Is measured by 
Cerenkov counters In the lower energy range and by the 

tr ansi tlon-rad 1st Ion detectors In the higher energy range. 
Each one of the two gas Cherenkov counters Is viewed by A8 
photomultiplier tubes. Each transition-radiation detector 
consists of three radiators and three gas-filled multiwire 
proportional chambers. 


SHEAL-A, SERLEMITS0S- 


INVESTIGATION NAME- BR0AC BAND x-RAY TELESCOPE (BBXRT ) 


NSSOC ID- OSS-2 -04 INVESTIGATIVE PROGRAM 

C00E EZ 

INVESTIGATION 01 SC I PL I NE ( S ) 
X-RAY ASTRONOMY 


PERSONNEL 

PI - P.J. SERLCMITSOS 


NASA-GSFC 


BRIEF DESCRIPTION 

The objective of the Broadband x-Ray Telescope (BBXRT) 
Investigation Is to perform high resolution energy-dispersive 
spec trophotomet ry over the range 0.5 to 10 keV on x-ray sources 
selected from a list containing start, supernovae remnants* 
neutron stars* white dwarfs* clusters of galaxies* and active 
galactic nuclei Including quasars. The Instrument package 
consists of tvo identical co-allgned grazing Incidence 
telescopes with cooled SKLD detectors at each focal plane. 
Observations will be conducted In a pointing mode for tyolcally 
2000 s per source. Events will be processed by a 
mlero -processor -eon trolled data system which p'.aces them 
Individually In a 64-kbt telemetry stream with 62.5 
microseconds temporal resolut Ion and 40-eV energy resolution. 
The BBXRT represents the first attempt to extend 
high-resolution spectroscopy beyond the Einstein spacecraft 
Inatruaent's 3.5-keV cutoff to Include the Iron K band. Each 
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28.5 DCS 
296. KM ALT 


telescope hat effective trvtt of approximately 350 to co ond 
125 sq co At 1*5 and 7 keV* respect Ively* with a spatial 
Accuracy of about 2 arc-mln, Background reduction tchaoat 
result In an astloatod Hotting spectral sensitivity for a 
2000-s observation of 1*E-13 erg/sq cm-s* The absolute 
pointing reoulreoent It <*1 arc-mln. 

sigma******** ••••••••••••••• 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTA IC 
ORBIT PERIOD* 90*3 MIN 
PER I APSIS* 29b. KM ALT 

PERSONNEL 

nn - J» HARNA6E 
ns • J. RunnEL 
ng - r.a. schnitz 


INCL1NAT10N- 

APOAPSIS- 


NA SA -MSFC 
NASA-JSC 

NASA HEAOQUARTERS 


SPACECRAFT COMMON NAME- SIGMA 
ALTERNATE NAMES- 

NSSDC ID- SIGNS 

LAUNCH DATE- 00/00/87 HEIGHT- 900. KG 

LAUNCH SITE- 
LAUNCH VEHICLE- 
SPONSORING COUNTRY /AGENCY 

FRANCE CNES 

U.S.S.R. UNKNOWN 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 6*80. MIN INCLINATION- 0EG 

PERIAPSIS- 2000* KM ALT APOAPSIS- 200000. KM ALT 

PERSONNEL 

PM - UNKNOWN 


BRIEF DESCRIPTION 

Spacelab At Space Life Sciences Laboratory (SL-AI* Is the 
first llfe-adence-dedlcated Spacelab flight. Its objective Is 
to Investigate the effects cf weightless exposure In a 
coaprehenslvt Interrelated fashion* using both huaan and anlaal 
subjects. The IS experiments are conducted In the following 
four aajor areas of study: vestibular (-13* -15)* 

cardlovatcular/cardlopulaonary (-01* -00* -05* -08* -12* -10)* 
aet aboil c/heaatol eg y (-02* -03* -07* -09* -10* -111* and 

general biology (-06)* The SL-c Is a Long Module containing 
three Research Anlaal Holding Facilities crahf ) * Dynaalc 
Environment Measureaent Systea (OEMS)* urine Monitoring Systeo 
( UMS ) and a General Purpose Work Station (GPHS>* The coaaon 
test subjects are the six crew aeabers* four squirrel monkeys 
In one RAHF* and SB rats In two RAHFs - Instrumentation 
Includes echocardlograph* gas analyser mass spectrometer* 
physiological aonltorlng systeas* ergoweter* and aass aeasurlng 
devices* 

....... SLS-A. BL0MQUIST— ———————————————— 


BRIEF DESCRIPTION 

The aaln objective of the SI6MA alsslon Is to obtain 
leages of the sky In the hard x-ray and low-energy gaaaa-ray 
domain (30 keV - 2 MeV) with an angular accuracy of a few 

^rc-aln and a sensitivity for point sources of approximately 
SE-11 erg/(sq ca-s) In the 2-6 keV waveband. Aaong the 
ootentlal targets are over 100 galactic and extragalactlc 
objects Including the galactic center* Interstellar clouds* 
Seyfert galaxies* BL Lac objects* quasars* clusters of 
galaxies* novae* and supernovae. SIGMA Is In a highly 
eccentric orbit* which allows uninterrupt ed observations for A 
days per orbit from a region >60*000 ka from the earth where 
the background and other properties remain stable* For aore 
Information* see P* Mandrou* "The Sigma Mission*" Advances In 
Space Research* v* 3* pp. 525-531* 198*. 

....... SIGMA* UNKNOWN— —————— —————— 

INVESTIGATION NAME- X-RAY AN0 GAMMA-RAY IMAGING TELESCOPE 

NSSOC ID- SIGMA -01 INVESTIGATIVE PROGRAM 

SCIENCE 

INVESTIGATION 0 I SC IPL I NE ( S) 
GAMMA-RAY ASTRONOMY 
X-RAY ASTRONOMY 


PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The Instrument aboard SIGMA uses a position-sensitive 
detector of the Anger caaera variety and a two-dimensional 
coded mask. A source at Infinity orojects a gamma-ray light 
and shadow pattern on the detector which Is characteristic of 
the source position, the detector receives an Image which Is 
the superooslt Ion of all the shadow patterns from the sources 
In the field of view. The Image of the sky Is then 
reconstructed by calculating the correlation between the laage 
function at the detector and the function representing all 
possible mask patterns* The detector consists of • 
1.25-cm-t hick Nal(Tl) crystal viewed by 61 hexagonal 

photomultipliers* held In place by a carbon fiber honeycomb 
structure glued to the crystal window. The Instrument also 
contains an active ant Icolncldence shield made of Csl 
surrounding the detector* The mask Is formed from 1.5-ca-thlck 
tungsten and Is located 2*5 m above the detector plane* The 
Instrument has a detect Ion- senslt Ive area of 825 sq cm* a 
resolution of 13 arc-mln* a field of view of 6*3 x 6*8 deg and 
a localization accuracy of 1.7 arc-mln. The weight of the 
Instrument Is 900 kg. 

SLS-A*«***x 


SPACECRAFT COMMON NAME- SLS-A 

ALTERNATE NAMES- LIFE SCIENCES SPACELAB 1* SPACELAB A 
NSSDC ID- SPALAB* 

LAUNCH DATE- 01/00/86 WEIGHT- KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITE0 STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COJNTRY/AGENCY 

UNITED STATES NASA-OSSA 


INVESTIGATION NAME- CARDIOVASCULAR ADAPTATION TO ZERO 
GRAVITY 

NSSOC ID- SPALAB4-01 INVESTIGATIVE PROGRAM 

CODE EB 

INVESTIGATION 01 SCIPHNE ( S) 
SPACE BIOLOGY 

PERSONNEL 


PI 

- 

C.G. 

BL0NQU1ST 

U 0* TEXAS* DALLAS 

01 

• 

F* A* 

GAFFNEY 

U OF TEXAS* DALLAS 

OI 

- 

R *L * 

JOHNSON 

U OF TEXAS* DALLAS 

01 

- 

S* 

LEWIS 

PRKLND MEMRL HSPTL 

0 I 

- 

J *H • 

MITCHELL 

U OF TEXAS* DALLAS 

01 

- 

L *B • 

ROWELL 

U OF WASHINGTON 


BRIEF DESCRIPTION 

Thla Investigation Is one of six designed to provide 
sufficient data to evaluate cardlovasculer/cardlopulaonary 
adjustments In zero gravity* as well as to examine closely 
Individual elements such as the circulatory system* the 

capllljry beds* the autonomic mechanisms* the heart* and the 
lungs* It Involves humans and has a broad scope. Some of the 
new measurements Included In this Investigation are of the 
transient changes In the central venous pressure In vary early 
phases of spaceflight* of the cardiac dimensions by 
echocardiography * and of the cardiovascular response to alpha 
and beta adrenergic stimulation using Isoproterenol and 

phenylephrine. 

....... SLS-A* DUNN-———— — — — .......... 

INVESTIGATION NAME- REGULATION OF ER YTHR0P0 IE SI S DURING 
SPACE FLIGHT 

NSSOC ID- SPALABA-02 INVESTIGATIVE PROGRAM 

CODE EB 

INVESTIGATION DISC IPL INE (S ) 

SPACE BIOLOGY 

PERSONNEL 

PI - C.D.R.OUNN BAYLOR U 

01 - R.D. LANGE U OF TENNESSEE 

BRIEF DESCRIPTION 

The objectives of this Investigation and the two others 
In the hematology group are (1) to document blood volume losses 
during and following the flight* (2) to quantitatively examine 
several Important pathways by which It Is believed that 
erythropo lesls may be suppressed and to test whether red cell 
destruction Is abnormal* and (3) to provide a number of 
comparable measurements In humans and rats to determine If the 
zero gravity rat response Is a valid model of the human zero 
gravity response. Th1» Investigation uses rot specimens and 
shares the same group of animals as Johnson’s experiment 
(SPALABA -09). Blood volumes are measured directly prefllght 
and postfllght* using appropriate tracers for red cell mass and 
plasma volumes. This Investigation requires* among other 
Items* tissues from the Inflight animal harvest* bone marrow* 
and spleen tissue for culture analysis. Body mass and food and 
water consumption are carefully monitored* 

....... SLS-A* DUNN— ———— ——————————————— 

INVESTIGATION NAME- INFLUENCE OF SPACEFLIGHT ON 
ERYTHROKINETICS IN MAN 


SPAlABA-03 


INVESTIGATIVE PROGRAM 
CODE EB 


INVESTIGATION DISCIPLINES) 
SPACE BIOLOGY 


PERSONNEL 

PI - C.D.R.OUNN 
01 - P.C. JOHNSON 
01 - C.S. LEACH 


BAYLOR U 
BAYLOR U 
NASA -JSC 


BRIEF DESCRIPTION 

The objectives of tMs Investigation and the two others 
In the hematology group (SPALABA-02* SrAL aba-O? ) are tl) to 
docuaent blood voluae losses during end following the flight* 
(2) to quantitatively esaalne several loportant pathways by 
which It Is believed that ery thropolesls *ay be suppressed and 
to test whether red cell destruction Is abnormal • and (3) to 
provide a nuaber of coaparable aeasurenents In huaens and rats 
to deteralne If the zero gravity rat response Is a valid aodel 
of the huaan zero gravity response* This Is the one 
Investigation of the three that provides the huaan data. 


SLS-A. ECKBERG * 

INVESTIGATION NAME- INFLUENCE OF wE IG hTLESSNESS UPON HUNAN 
AUTONOMIC CARDIOVASCULAR CONTROL 


NSSOC ID- SPALABA-OA 


INVESTIGATIVE PROGRAM 
COOE EB 


INVESTIGATION DI SC !PLI NE < S > 
SPACE BIOLOGY 


PERSONNEL 

PI - D.L. ECKBERG 
01 - G.E. MUSGRAVE 


VA COMMONWEALTH U 
VA COMMONWEALTH U 


BRIEF DESCRIPTION 

This Investigation Is one of si* designed to provide 
sufficient data to evaluate card1ovascular/card1opul»onary 
adjustments In zero gravity* as well as to eaaelne closely 
Individual eleaents such as the circulatory system* the 
capillary beds* the autonomic mechanisms* the heart* and the 
lungs. It will use humans* and study the refle* slowing of the 
heart by directly stimulating the carotid baroreceotors with 
the use of a rigid neck cuff caoable of surrojndlng the neck 
with a sub-atmospheric pressure. This mechanical stimulation 
of the autonoalc nervous system complements the pharmacological 
stimulation of the sane refle* studied In Blomau1st*s 
eiperlaent I SPALABA-01 )• 


BRIEF DESCRIPTION 

This Invest Igot 1 on should provide a definitive answer to 
basic Questions concerning the effect of spaceflight on the 
circadian rhythms of the primate and on the corresponding 
regulation of body temperature. The skin teaperature measured 
at five sites* colonic temperature* ambient teaperature* 
feeding and drinking activities* and heart rate of four 
squirrel monkeys (Solmlrl sclureus) are all monitored 
continuously* and sampled automatically by a switching device. 
Each animal Is eaposed to the l?-h Hght/12-h dark cycle during 
flight • 

....... SLS-A, HOLTON — — 

INVESTIGATION NAME- BjNE • CALCIUM* AND SPACEFLIGHT 

NSSOC ID- SPALABA-07 INVESTIGATIVE PROGRAM 

CODE E3 

INVESTIGATION Dl SC IPL INE CS > 

SPACE BIOLOGY 

PERSONNEL 


PI 

- E.M. 

HOLTON 

NASA 

-ARC 

01 

- W.E • 

ROBERTS 

U OF 

PACIFIC ONTL SCH 

01 

- C.E. 

CANN 

U OF 

CALIF, SAN FRi N c. 

01 

- T. 

WRONSKI 

U OF 

CALIF* SAN FRANC. 


BRIEF DESCRIPTION 

Using rats as subjects* this Inves tlgat Ion studies the 
effects of weightlessness on bone metabolism. It Involves an 
Inflight tracer study with AOCa administered continuously 
through the diet* with a recording of food and water 
consuaptlon* and with the collection of waste trays. 
Postfllght studies Include determination of calcium turnover 
rate* osteoblast and osteoclast activities* and computer-aided 
microscopy nominations of the bone morpholoqy. 

— SLS-A* HUTCHINS———— — — — — 

INVEST I G A T I ON NAME- CORRELATION OF MICRO AND MACRO 
CIRCULATORY CHANGES OURiNG 0-G 

NSSDC ID- SPALABA-08 INVESTIGATIVE PROGRAM 

COOE EB 

INVESTIGATION DI SC I PL I NE < S) 

SPACE BIOLOGY 

PERSONNEL 

PI - P.M. HUTCHINS BOWMAN GRAY SCH MEDCN 

01 - T.L. SMITH U OF MISSISSIPPI 


— — SLS-A* F ARM I 
.ST1GATI0N NAME 


INFLIGHT STUDY of C RDIOVASCULAR 
DECONDITIONING 


NSSOC ID- SPAL ABA-05 


INVESTIGATIVE PROGRAM 
COOE EB 


INVESTIGATION DI SC IPL I NE < S » 
SPACE BIOLOGY 
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PI - L.E. 

FARHl 


STATE U OF NEW YORK 

-01). 



01 - A. A. 

MORIN 


STATE U 0 P NEW YORK 




01 - A.J. 

OLSZOWKA 


STATE U OF NEW YORK 

....... SLS-A, 

JOWSOf — - * 


BRIEF DESCRIPTIf.* 
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NSSDC ID- SPA 
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INVESTIGATIVE PROGRAM 
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COOE EB 


capillary beds* the autonomic mechanisms* the heart* and the 
lungs. Human specimens will be monitored. This Investigation 


deals with the 
parameters of 
spectr ometer. 
novel* non-lnvasl ve* 
respiratory gases. 


determ Inat len 


of cardiac output and other 
the respiratory function with the use of a mass 
The measurement of cardiac output Is based on a 
Flick technique employing only 


INVESTIGATION DISCIPLINE (S) 
SPACE BIOLOGY 


Indirect 


PERSONNEL 
PI - P.C. 


JOHNSON 


SLS-A* FULLER- 


INVESTIGATION NAME- THERMOREGULATION IN PRIMATES IN THE 
SPACE ENVIRONMENT 


NSSDC ID- SPALABA-06 


INVESTIGATIVE PROGRAM 
COOE EB 


INVESTIGATION 0 I SC I PL I NE ( S) 
SPACE BIOLOGY 


PI 

- C.A. 

FULLER 

01 

- M.C. 

MOORE-EDE 

01 

- F.M. 

SULZMAN 


U OF CALIF, RIVERSIDE 
HARVARD MEDICAL SCHOOL 
STATE U OF NEW YORK 


BRIEF DESCRIPTION 
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SLS-A* LCACH- 


INVCST IGAT ION NAME- FLU 1 0- ELEC TROL YTE REGULATION DURING 
SPACEFLIGHT 


NSSOC 10- SPAL ABA-1 0 


PI 

- C.S. 

LEACH 

01 

- P.c. 

JOHNSON 

01 

— J* I • 

LEONARD 

01 

- P.C. 

RAMBAUT 

01 

- W.N* 

SUKI 


INVESTIGATIVE PROGRAM 
CODE EB 


INVESTIGATION 0 1 SC I PL I NE l S > 
SPACE BIOLOGY 


NASA- JSC 
BAYLOR J 
MATSCO 

NASA HEADQUARTERS 
BAYLOR U 


BRIEF DESCRIPTION 

This Investigation and that of Moore-Ede (SPALABA -11) 
are collecting data that should result In resolving the 
question of whether the prlaete aodel Is a valid anlaal aodel 
for the detailed study of the rena l -endoc rlne area. This 
Investigation provides the data for the huaan study. Dally 
food and water consuapt Ion Is monitored* urine saaples are 
collected dally ( vold-by- void) • and blood saaples are collected 
interalt tent ly throughout the mission. Oally body aass 
measurements are performed on each huaan subject to peralt 
drawing Inferences regarding fluid loss* dietary adequacy* and 
overall metabollsa. Eitenslve biochemical analysis of blood 
and urine will be performed postfllght. 


SLS-A, MOORE-EOE- 


IN VEST IG AT ION NAME- STUDY OF F LUl D/ELEC T ROL Y TE HOME OST AT IS 
IN 0-G USING PRIMATES 


NSSDC ID- SPALABA-11 


PI 

— M* c. 

MOORE-EDE 

01 

- C.A. 

FULLER 

0 I 

- C.S. 

LEACH 

01 

- F.M. 

SUL2MAN 


INVESTIGATIVE PROGRAM 
COOE EB 


INVESTIGATION 0 1 SC I PL I NE ( S) 
SPACE BIOLOGY 


HARVARO MEDICAL SCHOOL 
U OF CALI * « RIVERSIDE 
NASA- JSC 

STATE U OF NEW YORK 


BRIEF DESCRIPTION 
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SLS-A* POPOVIC- 


INVESTIGAT ION NAME- CARDIOVASCULAR ADAPTION OF UNITE RATS TO 

0-G 


NSSDC ID- SPALABA- 1 2 


PERSONNEL 

PI - V.P. P0P0VIC 
01 - P. P0P0VIC 

BRIEF DESCRIPTION 

This Investlgat 
sufficient dat a to 
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Individual elements 
capillary beds* the 
lungs. This Invest^ 
Hutchins' Investlgatl 
provide a comprehenslv 
weightlessness In the 
the Investigation of r 


INVESTIGATIVE PROGRAM 
COOE EB 


INVESTIGATION D I SC I PL I NE < S ) 
SPACE BIOLOGY 


EMORY U 
EMORY U 


t Ion Is o e of 
evaluate carcJlov 
gravity* as wel 
such as the cl 
autonomic wechanl 
gat Ion shares the s 
Ion (SPALABA -08). 
ve stud/ of the cor 
r at • and will como 
humans by Blomqulst 


ili designed to provide 
ascular/cardlooulsonary 
l as to eiamlne closely 
rculatory system* the 
sms* the heart* ana the 
ame rat specimens as In 
Together their results 
olovascular adaption to 
lement the results from 
(SPALABA -01). 


SLS-A. ROSS- 


INVEST IG ATI ON NAME- EFFECTS OF 0-G ON MAMMALIAN GRAVITY 

receptors 


NSSDC 10- SPAL ABA-1 3 


INVESTIGATIVE PROGRAM 
CODE EB 


INVESTIGATION D I SC IPL I NE I S ) 
SPACE BIOLOGY 


PERSONNEL 
PI - M.D • 


U OF MICHIGAN 


BRIEF DESCRIPTION 

This Investigation Involves an elaborate study of 

otoconlel aorphology In rats* It Is conducted postfllght 
(following an Inflight anlaal sacrifice) to assess possible 
ultrastructural and functional changes* The possibility 1* 
explored that shifts In body fluids snd changes In caldua* 
protein* and carbohydrate aetabollsa that occur In sere 

gravity* cause adverse effects upon the homeostatic processes 
In the Inner ear that ordinarily preserve Ion and fluid 
balance* resulting In damage to the otoconlal completes. 

....... SLS-A* WEST— ————————————— 

INVESTIGATION NAME- PULMONARY FUNCTION DURING WEIGHTLESSNESS 

NSSOC ID- SPALABR-1A INVESTIGATIVE PROGRAM 

CODE EB 

INVESTIGATION 01 SC IPL INE (S ) 

SPACE BIOLOGY 


PI 

- J.B. 

WEST 

U OF CALIF, SAN DIEGO 

01 

- H . 

GUY 

U OF CALIF, SAN 0IEG0 

01 

- C.F. 

SAWIN 

PERK1N-ELMER 

01 

- P.D. 

WAGNER 

U OF CALIF, SAN DIEGO 

Cl 

- D.B. 

MICHELS 

SCI l E0UCAT CONSULT 


BRIEF DESCRIPTION 

This Investigation Is one of sit designed to provide 
sufficient data to evaluate cardiovascular/ car dlopulaonary 
adjustments In zero gravity* as well as to etaalne closely 
Individual elements such as the circulatory system* the 
capillary beds* the autonoalc mechanisms* the heart* and the 
lungs. It studies the effects of weightlessness on huaan 
pulmonary function. A mlcr oprocessor coupled to a aass 
spectrometer Is used In order that the test can be 
self-adalnlstered In alnutes* providing aeasu. eaents needed for 
a comprehend ve pulmonary function assessment. 


studies 
funct Ion • 
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BRIEF DESCRIPTION 

This Investigation studies the nature of vestibular 
adaption by performing an assessment of huaan vestibular 
function using several different techniques with emphasis on 
otolith system me* sureoents. A major objective Is to 

Investigate the sensory conflict theory by studying changes In 
human otolith function In weightlessness* and the relationship 
of vestibular sensitivity ana stimulation to perception of 
orientation and space sickness. Vestibular Interactions will 
be studied by measuring horizontal and vertical eye deviation 
during rotation* ocular torsion during linear and angular 
accelerat Ion* leg e lect r oayogram activity while falling 
( vest Ibulo-spl na l refles)* and self-motion perception and 
ocular torsion during visually Induced roll* Measurements of 
huaan perception changes will Include descriptions of 
orientation* positioning of body parts* location of targets 
while blindfolded* and velocity perception during rotation and 
aecelerat Ion. 
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BRIEF DESCRIPTION 

The main objective of the Space Optical Teleocope (SOT) 
la to achieve the high apatlal roaolutlan required for the 
deteralnatlon of density* temoersture* Magnetic field* and 

non-theraal velocity field In aolar feature! on the tcale at 
ahlch many basic physical processes occur* Such procetoeo 
Include changes In aagnetlc field strength* waves* single 
oulses* and systeaatlc aass flows* To understand the flow of 
energy and aass on a global scale over the surface of the sunt 
It Is necessary to Investigate structures only slightly larger 
than the photon aeon free path* SOT consists of tuo major 
parts: the telescope facility* which reaalns essentially 

unchanged froa alsslon to alsslon) and the scientific 

Instruaents (Sis) which* depending upon the objectives* say 
vary froa alsslon to alsslon* The telescope uses an on-ails 
Gregorian conf Igurat Ion with prlaary alrror 1*3 a In dlaaeter* 
The paraboloidal prlaary alrrar focuses light through a hole In 
a heat-rejection alrror allowing only 3 arc-aln of the sun«s 
32-arc -aln disk to be seen by the secondary alrror* The 
ellipsoidal secondary alrror reflects the laage onto a flat 
tertiary alrror that directs the light beaa off ails* Focal 
plane Instruaents* such as those selected for the SOT-1 
alsslon* are positioned at the final or Gregorian focus* The 

telescope facility has an effective focal length of 31*25 a and 

a 151-alcroaeter arc-s plate scale* The SOT Observatory 
reaalns Shuttle-attached throughout the alsslon* It utilises 
the Spacelab-prov Ided Instruaent pointing systea during 
on-orbit operations* and Is aounted via launch locks directly 
to the Shuttle cargo bay during launch and landing* Mission 
operations are conducted by dual Interactive control* either 
froa the payload specialist station In the Shuttle aft flight 
deck or froa ground-based stations In the payload operations 
control center* 
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BSIEF OESCSIPTION 

The coordinated flltergraph spectrograph (CFS) consists 
of a narrow band* visible light* tunaole flltergraph and a 
visible and UV spectrograph* The caaeras for both systeas use 
large CCD arrays* The Instruaent eiplolts the superior spatial 
resolution* spectral range* and teaporal repeat ao 1 1 1 1 y of the 
SOT to study hydrodynaalc and aagnetlc processes on spatial 
scales rarely* If ever* resolved from the ground* The 

Instruaent has an active laage aotlon stabilisation systea to 
enable diffract lon-llalted oerforaance and a dedicated 

eiperlaent processor for eiperlaent control and data flow 
aanageaent* Near simultaneous visible and uv observations 
follow the flows* energy* and aagnetlc fields continuously froa 
the low photosphere Into the corona* The co-lnvest Igators are 
listed In Apptndls B9* 
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The photometric flltergraph (PFG) for SOT consists of a 
pair of high-speed film caaeras behind broad pass-band 
continuum filters* The PFG Is combined with the coordinated 
f lltergraoh-soectrograph to f *rm a single focal olane package 
far the SOT* The Instruaent eiplolts the superior spatial 
resolution* spectral range* and teaporal repeatability of the 
SOT and records high resolution laages of the solar ataosphere 
on photographic flla. Flltergraphs are recorded In the visible 
and* as far as practicable* Into the UV* The recorded data Is 
for the study of granulation* surface flows* sunspots* and 
solar flares* 
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BRIEF DESCRIPTION 

Space lab 2 consists of three pallets and a unique 
structure (called the Igloo) on which various Instruaents are 
eiposed to the space environment* Spacelab 2 Is presently 
scheduled to be flown for 7 days on STS 24 In April 1985* 
Included In the payload Is the Instruaent-polntlng systea built 
by the European Space agency (ESA) and designed to point the 
Instruments at targets of opportunity* The following 

Investigations have been chosen to fly on this mission: vltsaln 
D metabolites and bone demineralisation* Interaction of oiygen 
and gravity-inf luenced Hgnlf Icat Ion* ejectable plasaa 

diagnostics package* plasaa depletion eiperlaents for 

Ionospheric and radlo-ast ronoal cal studies* a small 
hellua-cooled Infrared telescope* elemental composition and 
energy spectra of cosalc ray nuclei between 50 GeV/nucleon end 
several TeV/nucleon* hard M-ray Imaging of clusters of galailes 
and other eitended X-ray sources* solar aagnetlc- and 
velocity-field measurement system* coronal helium abundance 
Spacelab eiperlaent* high-resolution telescope and 
spectrograph* solar UV spectral Irradlance monitor* properties 
of superfluid hellua In tero gravity* and vehicle charging and 
potential eiperlaent* 
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BRIEF DESCRIPTION 

This multiple eiperlaent uses several Instruments for the 
data acquisition* Its purpose Is to measure the charge 
accumulation on the Shuttle and the resulting potential of the 
vehicle* The scientific objectives are (1) to probe electron 
beaa Interactions In space plasaa (In conjunction with the POP 
to assess Its character of propagation* wave emissions* 
particle scattering* Ion heating processes* and microscopic 
plasaa phenomena) In the vicinity of the Shuttle using the RMS* 
and at greater distances during planned flyaround maneuvers! 

(2) to study electromagnet 1c wave generation processes by 
attempting to generate low frequency waves which can propagate 
to other scientific satellites and/or ground receiving sltesl 

(3) to measure vehicle charging processes by variations of the 
Shuttle potential and surface return currents using the charge 
and current probe (CCP) and spherical retarding potential 
analyier/LangauIr probe (SRPA-LP) In modes developed during the 
STS-3 mission* Auroral electron prec Ip Itet Ion as well as 
active electron emission are used to probe the vehicle 
electrical environment! (4) observe electrirel processes 
associated with charging and discharging of vehicle dielectric 
surfaces! (5) to assess capabilities of measuring thermal 
plasms parameters from diagnostic Instruments aounted In the 
pallet! and (6) tv map the wave and particle distributions In 
the vicinity of the electron beam by Joint eiperlaents with the 
plasaa diagnostics package (Spalab 2-03)* The Instruaents to 
be used are (a) a CCP* tb) an SRPA-LP* (c) a fast-pulse 
electron gun (FPEG > • and (d) a digital control and Interface 
unit (OCIU)* 
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BRIEF DESCRIPTION 

The objectives of thli Investigation ere (1) th# study of 
tho energy transport and mass balance of the teaperature 
minimum* chromosphere* transition tone* and corona In the oulet 
aun as atll as In plages* flares* and sunisotst (2) the 
eiaalnatlon of the velocity field of the louer corona to study 
„ the origin of the solar wind! (3) the study of the structure 

t and dynaalcs of spicules and superspicules In the UV spectrum) 

(A) the study of structure and dynaalcs of proalnences! and (5) 
the study of pre-flare and flare phenomena* These objectives 
are obtained through Intensity aeasureaent s* Doppler 
aeasureaents* and line-profile analysis of high sestlal 
resolution (1 arc-s) and high spectral resolution <5 pa) of UV 
spectra (wavelengths 117*4-170 na) covering a vide variety of 
continue and ealsslon lines that originate In different 
teaperature reglaes of the solar ataosphere* The 
Inatruaantatlon consists of a atlgastlc spectrograph with a 
slit that covers the full solar radius slaultaneously vlth 1000 
resolution eleaents* Thus* the slit covers aany different 
solar features at the sane tlae* One spectrua contains enough 
Inforoatlon for a statistical analysis* Photographs of a 
series of spectra over a period of at least IS aln are aade In 
order to folloa the changes In the Intensity* Doopler 
velocities* and line profiles as they are caused by 

disturbances aovlng through the solar ataosphere* 
Spectrohel lograas of two dlaenslons as a function of tlae are 
constructed In order to Investigate the three-dlaens lonal 
structure of the chroaosphere and transition zone* A 

systematic aapplng of the coronal velocity field over the whole 
sun Is also aade* along vlth a series of Uab spectra at 
different altitudes for studies of the structure and dynaalcs 
of spicules* The slit Is pointed ulthln a tolerance of half a 

slit width for a duration of at least 15 aln* The slit of the 

hlgh-resolut Ion telescope and spectrograph (hRTS) Is stepped In 
rapid sequence over a small area of the sun (plus or alnus 5 
arc-s>* which allows the spectrohel lograas to be aade* The 
HNTS consists of a 30-ca Gregorian telescope of 90-ca focal 
length* a UV soectrogr aoh* a 160-nm broad-band 
spectrohellograph* and an H-alpha split-display systea housed 
In a thermal control canister aounted on the Instruaent 
pointing systea (IPS)* The telescope has an occulting mirror 

at the primary focus that reflects away all but a 5 i 15 

arc-aln portion of the solar laage that then passes through an 
aperture to strike a secondary alrror that re-laages It onto 
the UV Wadsworth spect rographlc slit plate* The secondary 
alrror receives less than one solar constant of 1 l lualnat Ion* 
The spectral resolution Is 50 aA* and the spatial resolution Is 
1 arc-s* The roll flla caaera holds 1000 exposures of type-101 
f 11a* 
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accuracy of solar ealsslon line Irradlsnce aeasureaents In the 
120- lo AOO-na region with a goal of plus or alnus B to 101 
(wavelength-dependent)* The Instrumentation consists of a 
solar UV spectral Irradlance monitor* The aonltor consists of 
two Identical double-dispersion scanning spectrometers* seven 
detectors (five photodiodes and two photon counters)* and a UV 
calibration light source* They are sealed In a canister filled 
with l*l ata of argon to ellalnate the effects of contaalnat Ion 
froa high vacuum outgasslng* One spectrometer Is used almost 
continuously during the daylight portion of the solar-pointed 
orbit for measuring ohort-tlae variations of the uv solar flux 
(flare-related and slowly varying component)* The other 
spectroaeter Is used only once a day to track any change In 
sensitivity o< the first spectroaeter • Two of the five 
photodiodes are used only once a day* A deuterium laap 
calibrated In spectral Irradlance Is used as the transfer 
standard source for dally Inflight calibration and stability 
tracking of both spectrometers and all seven detectors* The 
two photon counters obtain a spectral resolution of 0*1 
nanometer over the whole wavelength range* while 5-na 
resolution Is obtained with the five photodiodes* A 
microprocessor controls all Instrument functions by program 
Instruction* Channels aonltor the 121*4-na line (Lyaan alpha) 
and seven segments of the continuum froa 1*5 to 390 na* Eight 
narrow-band channels (0*l-na resolution) are aonltored 
continuously and scanned In five 0*l-na steps* In the spectral 
scan mode (once a day) the spectrua froa 120 to *00 na is 
scanned at 0*l-na resolution* In the narrow-band node the 
tolar spectrua and the deuterium laap are scanned with both 
spectroaeters I both are aonltored In the broad-band aode* 
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BRIEF DESCRIPTION 

The objectives of this Investigation are to establish the 
effect of oxygen on lignin formation In plant tissue subjected 
to a weightless environment and to aeasure the relative aaount 
of aromatic biosynthesis under different oxygen environments* 
The Investigation distinguishes between two known factors* 
oxygen and gravity* that Influence l Ignlf Icat Ion In plants* 
Selected pregeralnat ed seeds are planted In metabolic chambers 
and germinated Just prior to launch* The chambers are closed 
and the atmospheric competition Is adjusted by flushing known 
gas mixtures through rubber septa In the chamber walls* The 02 
concentrations are 211 (for the control)* 10S • and 31* Each 
oxygen concentration Is duplicated In another chamber module* 
Mercury vapor lamps are used to simulate sunlight during 
programmed day/night cycles throughout the mission* The 
Investigation Is also duplicated on earth at 1-g g-jvity and on 
a cllnostat (ground controls)* 
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BRIEF DESCRIPTION 

The objectives of this Investigation are (1) to Improve 
the accuracy of knowledge cf the absolute solar fluxes; (2) to 
provide a highly accurate traceability of solar fluxes to a 
variety of UV radiation standards to establish long-term (solar 
cycle) variations) and (3) to aeasure the variability of solar 
fluxes In the wavelength range of 120-*00 nm during several 
time periods* ranging from f lare-produced changes to the 
variability from solar rotation* It Is desired to (a) Improve 
the absolute accuracy of solar continuum Irradlance 
aeasureaents In this wavelength range with a goal of plus or 
alnus 4 to 10S (wavelength-dependent ) • (b) aeasure with high 
accuracy the Intensities of the continuum below 200 na relative 
to the Intensities of the continuum above 206 nm with a goal of 
plus or alnus It* (c) perform high-accuracy measurements of the 
intensities of solar emission lines relative to the stable 
solar continuum above 208 no vlth a goal of plus or minus 1 to 
51 (wavelength-dependent)* and ( d ) Improve the absolute 
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BRIEF DESCRIPTION 

The scientific objectives are as follows: (1) 
measurement and mapping of extended low-surface brightness 
Infrared ealsslon from the galaxy (the experiment Is 500 tlaes 
more sensitive than current balloon experiments at 500 
micrometers* thus aaklng possible extensive aeasureaent of 
Quantity* distribution* and temperatures of galactic dust and 
structure)) (2) aeasureaent of diffuse ealsslon froa 
Intergalact 1c material and/or galaxies and quasars) (3) 
aeasureaent of the zodiacal dust ealsslon* especially If the 
H20 column density can be held to less than l*E*12 aolecules/so 
cal and (*) aeasureaent of a large number of discrete Infrared 
sources that overlap with the IRAS results* Spatial filtering 
provides aeasureaents of the flux* spectral characteristics* 
positions* and sizes of discrete sources with high sensitivity* 
Technical objectives concerned with the measurement of the 
natural and spacecraf t-1nduced Infrared background and the 
determination of suitable techniques for the In-space use of 
superfluid helium and cryogenic telescopes are as follows* (1) 
to take environmental measurements of H20* C02* other 
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Inf rar ed-act Ive molecules# dust particles. the effects of 
molecular depos 1 1 1 on and cosmic rays, and the affect* fro* the 
Shuttle environment on the performance of cooled Infrared 
teleecooool (2) to Drove the design of cooled Infrared 
telescopes! and (5) to demonstrate the performance of a large 
superfluid helium Oewar system and measure some of Its 
properties In space* The Instrumental Ion consists of s small 
Merschellon telescope (15 cm In diameter ulth an f/s off-axis) 
cooled to 3 deg k. It scans at the rate of I deg/s and covers 
a 90- deg arc across the sky* The focal plane contains 10 
detectors# nine of which cover the region from 4 to 120 
micrometers In three non-overlapping broad bands (4 to 9# 12 to 
24# and 50 to 120 micrometers) • One detector has a nmrrow-band 
response at the H20 and C02 band location* (A to 7 and 14 to 16 
micrometers# respectively)* The detectors cover a full 3 deg 
perpendicular to the scan direction. There Is also a movable 
cold shutter to provide an absolute tero flu* reference for 
each band* The stored Hould helium cooling ayste* Is composed 
of a liquid helium Oeuar containing liquid helium at 1*5 deg K# 
a transfer line assembly# a vapor-cooled telescope cryostat# 
and a cryostat vacuum cover* 
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BRIEF DESCRIPTION 

The objectives of this Investigation are (1) to determine 
the relative abundance of helium to hydrogen In the solar 
corona from the measurement of the photoeicltet Ion of hydrogen 
Lyman alpha at 121*6 na and helium II at 30.4 nml (2) to 
determine the fundamental parameters of the coronal plasma such 
as electron density# temperature# and Ionisation balance as a 
function of radial distance above the limb! and (3) to 
construct s contour nap In the Intensity of selected extreme UV 
lines and In physical parameters (electron temperature and 
density) of coronal features ulth 15-arc-s resolution* both on 
the disk and above the Hob of the sun* The Instrumentation Is 
composed of a 1-m# grating-incidence spectrometer using a 
1200-llne/na ruled grating* The sun's Image Is focused onto 
the entrance slit plane by means of a 28-cn focal length# 
grat Ing-lnc Idence telescope of wolter type-1 sector design. 
The slit Is oriented tangentially to the solar limb# and can be 
stepped radially In steps of 1 arc-mln from a position on the 
solar disk to 6 arc-mln above the limb by a servo-driven 1 Inear 
traverse on the telescope mirror. Tuelve channel electron 
multipliers are positioned behind different eilt slits at 
pre-selected spectral positions on the Rouland circle* Tuo 
positions are at 121*6 nm and 30.4 nm (for M/He abundances)* 
The other slits cover associated parameters# such as the 
temperature and density of the solar atmosphere. Some slits 
hove attenuating filters for dynamic range of the ratio of the 
disk Intensity to that of the corona at the distance of 3.5E5 
km* Filters are removed for limb measurements* A small 
oscillatory rotation of the grating about an a*1s through the 
entrance slit permits o small uovelength scon to discriminate 
against scattered stray light. An auxiliary Instrument 
monitors changes In He II 30*4 n* Intensity caused by 
atmospheric absorption effects resulting from spacecraft height 
or changes of line of sight to the sun* A zero-order detector 
monitors the solar limb crossings and gives data on short-term 
Intensity variations In stars for uavelengths shorter than 140 
no. Signals are counted# multiplexed# and Interfaced ulth the 
Spacelab telemetry system for transmission to the ground. The 
pointing accuracy Is 15 arc-s and the pointing stability Is 5 
arc* a* 




BRIEF DESCRIPTION 

The Plasma Diagnostic Package (POP) Is a fully 
Instrumented ejectable subsatel lit*. Ourlng the mission It 
mill operate ulthln the payload bay# on the remote manipulator 
system (RMS). and as a free flyer. The objectives Include the 
following: (l) to study Shuttle-magnetoplasoa Interactions In 
terns of density makes# dc electric fields# energlied plasma# 
and a variety of poaalble wave-particle Instabilities! (2) to 
provide In situ measurements of the Ionospheric plasma "holes” 
Induced by the Shuttle engine burns In support of the ground 
radar observations of Spacelab 2 experiment 4 ( Spalab 2-04 ) ! 
(3) to measure fields# waves# and plasma modifications Induced 
by the Shutt le/Spacelab operating systems In the Spacelab bay 
and out to distances of 10 km! and (4) to observe natural 
waves# fields# and plasmas In the unperturbed magnetosphere* 
Instruments to be flown Include the following: (1) a 
quadrl spherical low-energy proton and electron differential 
analyser to provide electron and proton distribution functions 
from 2 eV to 50 keV! (2) a plasma wave analyser/el ectrlc dipole 
and magnetic search coll sensors to give components of 
electrostatic and electromagnetic waves from 5 Hs to 30 HM* i 
(3) a dc electric field meter for sensing components of the dc 
electric field over the range from 2 to 2000 nv/n| (4) a 
trlaxlal fluxgate magnetometer to measure the dc magnetic field 
distribution In the vicinity of the Shuttle! (5) a Langmuir 
probe to measure electron density In the region 1*E4 to 1*E7 
per cc and electron temperature from 500 to 5000 deg K! (6) a 
retarding potential analyser and differential flux analyser to 
determine the energy distribution and streaming velocity 
direction for plasma Ions with energies less than 16 eV« number 
densities of 1*E2 to 1*E7 per cc# temperatures from 500 to 1.E6 
deg K. and velocities up to 15 km/s within plus or minus 50 deg 
of the Instrument p’.anel and (7) an Ion mass spectrometer for 
measuring from l to 64 u and densities of 20 to 2.E6 per cc. 
In addition to th* MOM# the experiment consists of a special 
purpose end effector# a release mechanism. a receiver and data 
processing assembly* and an rf antenna assembly* 
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BRIEF DESCRIPTION 

The objectives of this Investigation are to determine the 
fluid and thermal properties required for the design of planned 
space experiments using superfluid helium (2.2 deg K) as a 
cryogen# to advance scientific understanding of the 
Interactions between superfluid and normal liquid helium* and 
to demonstrate the use of superfluid helium as a cryogen in 
zero gravity. Specif Ically# the objectives are (1) to take 
detailed measurements of low-f requenc y slosh modes of 
superfluid helium; (2) to take precise measurements of the 
thermal fluctuations and distributions In superfluid helium In 
zero gravity (the Investigation performs at the mlcroKelvIn 
level over a frequency range of 0-100 h<i; (3) to develop an 
apparatus to measure the velocities ana attenuation of 
quantized surface waves In superfluid films at frequencies so 
high that surface tension forces dominate over gravity forces 
and attenuation effects preclude their measurement on earth! 
and (4) to obtcln superfluid helium cryostat performance data 
for future space applications. The Instrumentation consists of 
an Instrumented cryostat (containing an Investigation package 
Inside) and a support electronics package. The cavity Is 
surrounded by a 90-1 superfluld helium toroid and • multilayer 
super Insulation system spaced by helium vapor-cooled shields. 
The Dewar operates In both upright and horizontal 
configurations* The cryostat Is Instrumented with germanium 
and thermocouple temperature sensors to monitor the chamber 
temperatures and the superfluld Plug and Insulation 
performance. Accelerometers monitor vibration effects In order 
to cross-correlate with the bulk behavior observations. 
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BRIEF DESCRIPTION 

The objective* of thla Invettlget Ion are (1) to study the 
lonoipherle (F-reglon) depletion and ralatad affact* cautad by 
Shuttle thruater firing* In aid-latitudes* ( 2 ) to determine th* 
natur* of tha physical processes governing in* lonosohorlc 
Structural Including diffusion coefficients* chemical reaction 
rotas* nautral wind velocities* electric fields* alactron 
cooling ratas* and Halting fluaas* <3> to produca controlled 
perturbations In the plasoasphara to e*a*1no the foraatlon of 
artificial VLF ducts and tha equatorial spread F* and (0) to 
use the Ionospheric depletion region (hole) to conduct 
ground-based* hlgh-rasolut Ion* radio astronoslcal studies* 
Ourlng flight* thrust firings froa the orbital maneuvering 
system release a alnloua of 200 kg of esheust vapors over aach 
of the radio astronoslcal cites of uestford* Moss. I Aredbo* 
Puerto Rlcol Roberval* Quebec: Kwajaleim and Hobart* Tassanla* 
Australia* A study of alrglow eolsslons Is another of the 
scientific and technical goals* 


BRIEF DESCRIPTION 

This esperlaent Measures quantitatively the blood lovola 
of biologically active vitamin 0 aetabolltes of the Shuttle 
flight creu aeabers to establish whether derangeaents of 
alnaral (specif leal l y calc lua) aetabollsa reflect theeselves In 
any way In a population of Vltaaln 0 aetabollsa to Its various 
•otabolltes* The esperlaent Is coaposed of a developmental 
phase and a final phase* As part of the devrloppantol phase* 
eslstlng analysis aethods for the Vltaaln 3 aetabolltes ore 
refined and new aethods developed* The final phase consists of 
the quantitative analysis of the Vltaaln D aetabolltes In 
plasaa saaples of the Spacelab 2 creu collected prior to* 
during* and after the flight* Flight hardware consists of two 
blood collection kits* a centrifuge to prepare the plasaa* and 
a -20 deg C freeier for saeple storage* All the equlpeent Is 
located In the Shuttle aid-deck* 
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BRIEF DESCRIPTION 

The objective of this Investlgat Ion Is to aake a precise 
deteralnat Ion of the charge composition and Individual energy 
spectra of cosmic ray nuclei from lithium to Iron* covering the 
energy range froa 50 to 2000 GeV/nucleon* The Investigation 
esposes to deeo space an Instruaent of large volume and 
considerable mass for an estended time period (without th* 
Influence of an overlying atmosphere)* The Instruaent for 
charge composition Is a telescope of two olastlc sc Intlllatorsl 
for the energy measurement »• two gas Cerenkov counters covering 
the range froa 50 to 150 GeV/nucleon and a transition radiation 
detector system for the region froa 400 to 2000 GeV/nucleon are 
used* The detector elements are contained In a cylindrical 
pressurised shell with hemispherical top and bottom covers (2*B 
a In dlaaeter with a wail mum height of 3*7 a)* All detector 
elements comprise areas of 2 i 2 a* The transition radiation 
detector consists of sis radiators (with a total of 10*000 
plastic foils of 5-alcroaeter thickness) and *1* lenon-fllled 
aultlwlre proportional chambers* and Is positioned In the 
center of the Instrument* On* scintillator Is adjacent to each 
end* and housed In a light Integration boi* The two gas 
Cerenkov counters fill the remaining space between the 
scintillators and hemispherical lids of the pressurized 
container* They are filled with gases at atmospheric pressure* 
and the Inner walls are coated with white* highly reflective 
paint* There Is a geometric factor of 5 sq a-sr for the 
transition detector and 1 sq a-sr for the Cerenkov counter 
telescope* To detect the light of an Incident particle* 21 
photomultiplier tubes with photocathodes 12*7 cm In dlaaeter 
are used* Fast 5*06-c« photomultipliers are coupled directly 
to the scintillators* which are used for time delays between 
responses recorded by each scintillator! particles must 
penetrate both* Cerenkov radiation Is detected by 50 
photoault lol 1»rs with 12*7-cm windows* An electronics package 
collects the Information froa the various sensors and formats 
It for ground transml salon* 


BRIEF DESCRIPTION 

The objectives of this Investigation are (1) to measure 
magnetic and velocity flelos In the solar ataosphere with high 
spatial resolution ond deduce the saoll-scole structure end 
evolution of these fields on the 10- to 20-aln tlae scale of 
solar granulation* (2) to follow the evolution of so* *>r 
magnetic structures ejer periods of 20 to A0 h In order to 
deteralne how the magnetic element a couple to the supergranult 
velocity patterns and by what mechanisms field diffusion wnd 
d 1 sappea ronce occurl (3) to study with high temporal and 
spatial resolution the magnetic field changes associated with 
transient events such as flares* and to Isolate and follow the 
birth of sunspots* pores* and ephemeral regions! (A) to develop 
the eleaents of an H-alpha aagnetograph/t elescooe that can bo 
reflownl and (5) to provide o test of the pointing accuracy and 
stability of the Instruaent pointing system (IPS) to 
sub-arc-second accuracy* The Instruaent at Ion consists of a 
solar optical universal polarlaeter mounted on the IPS* The 
polerlaeter Is coaposed of a tunable blrefrlngent filter with a 
bandpass of GO mA using associated blocking filters to peralt 
the filter to operate <n eight spectral bands* each about 0*1 
na wide* A film caaera takes dlrert flltergraas through the 
tunable filter* A charge Injection device (ClO)-array camera 
takes photoelectric flltergraas with a high signal- to-nolse 
ratio through the tunable filters* A video processor stores 
Images In digital aeaory and a high-resolution* white-light 
systea with film camera and video display Is used for 
ecqulsltlon of accurate pointing data* The filter systems are 
Interfaced to a 30-ca Cassegrain telescope with offset pointing 
capability* Rotatable wedges ore placed In front of the 
telescope to allow It to observe any desired point on the sun* 
A gulder asseably compensates for high-speed laage motion. To 
record a complete line profile* flltergraas are taken In 
orthogonal polarizations ot 15 wavelengths spaced 2 to 3*5 pa 
apart and In the near continuum* They are recorded on $0115 
flla with a resolution eleaent of 50 micrometers per side* 
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of on Inttrgalictu gas* The • o • t 1 • i and spectral distribution 
of K-roy flux froo th«i« clusters In thf energy rongo from 2 to 
20 kev 1o studied* The Invest Igot Ion Is also uood on other 
x- ray sources* such os those occurring ot the center of our 
galaxy* These sources ere extremely weak end require s 
pointing system to ecqulre sufficient observing time* The 
Inetrueent Is o double x-ray telescope thet uses e technique to 
produce x-ray leeges of ooell regions of the sty at higher 
x-ray energies then 1« possible using convent lone* Methods* It 
uses e coded blnery a*sk end s position-sensitive detector thet 
produces on x-ray eop of the sky* The eeok uses e special cose 
of the rondos pinhole oosk* which produces on loege by 
deconvolving the pattern of the mas' holes that produce a 
shadowgram on the position-sensitive detector when lllualnoted 
by radiation froo the object* The two telescopes hove 
different resolutions* One has a coarse resolution to detect 
faint sources and an estended region of stronger sources* while 
the ether has a fine resolution that resolves fine details In 
sore Intense regions* 'he resolution values ere 12 x 12 
erc-eln end 3 ■ 9 erc-eln* respectively* at full width half 
maximum of the response and do not necessarily Imply the Holts 
to the fineness of the detail that can be deduced* The 
detectors ore composed of multiwire posit lon-sensltl vo 
proportional counters* Anti-coincidence techniques ere used to 
reject cosolc-ray events* * motorised global eysteo Is used to 
point the telescope to within 0*5 deg of any orientation wlti. 
respect to the Shuttle* A ml creprocessor systeo accepts the 
noolnel vehicle attitude to select a preprogreooed list of 
targets and to drive the telescopes* A gyro package for 
pointing* star sensors for deterolnat Ion of absolute directions 
to within 1 arc-oln* and star field cameras for long-term drift 
motion are also part of the Inatrumentat Ion* 
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BRIER DESCRIPTION 

This esperlment was designed to study the recently 
discovered anomalous component of lew-energy galactic 
cosmic-ray Ions of C* N * 0* Ne* and Ca to r e of energy S to 100 
MeV/u In regerd to their Ionisation states* composition end 
Intensity* and to study the Ionisation states of heavy elements 
frea 0 to Re In energetic solar particles emitted during flare 
events* The detector system serves for both studies* end 
consists of stacks of thin sheets of cellulose nitrate end 
leian polycarbonate which are efficient low-noise detectors for 
heavy nuclei* The stacks ere In the shape of a cylindrical 
module with a diameter of so cm end e height of approilmatel y 5 
cm* An energetic particle stopping In the stack leaves e 
damage trail along Its path that can be revealed optically by 
postfllght chemical treatment In the laboratory. 
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BRIER DESCRIPTION 

Spacelab 3 consists of a Space lab long module and a 
pallet* The primary objective of the mission Is to conduct 
application* science* and technology eiper Imentat len requiring 
a low-gravity environment and an estended-durat Ion (7 days) 
stable vehicle attitude* 9 ayload specialists s re sent Into 
orbit to conduct the scientific Investigations* The 
Investigations selected for the Spacelab 3 mission ore froo the 
United States* Rror e* and Indie* The experiments represent s 
total of five o rferent disciplines* Including materials 
science* life sciences* fluid mechanics* atmospheric sdrnce* 
and astronomy* Two of the Investigations* on* In materials 
science and one In astronomy* have already flown aboard 
Spacelab 1* Many of the Spacelab 3 Invest 1 gat ions ere 
scheduled to be modified and reflown on later missions to 
explore further the discoveries of this mission* Some of the 
experiments are located In the module* some on the pallet In 
the payload bay* and one In old-deck* This Is the first 
Spacelab mission In which a low-gravity environment will be 
strictly maintained In orbit* 
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BRIER DESCRIPTION 

The objectives of the Research Animal Holding Facilities 
irahF) verification Test are 11) to evaluate operational 
requirements and procedures for the prefllght* launch* flight* 
reentry* landing* and postfllght handling and care of selected 
animal specimens; (2) to provide a final blocomparab 11 Ity 
assessoent between animals and the RAhf under weightless 
conditions and closed life support systems; (3) to obtain 
operational experience! and (A) to perform a study of the 
physiological and behavioral changes that occur as a 
consequence of contelnment In the RAhR during spaceflight* 
Twenty-four rats are flown In one RAHF unit* Primates (four 
squirrel monkeys) are flown In the other* Other than visual 
and photographic observation of the animals* no Interface with 
the anlnal payload will be required except normal housekeeping 
operations* RAhf operation and an 1m# l /R ahf Interfaces arc 
fully documented by visual means* by taped verbal comments* by 
written notes* and photographlca l l y by using lt-me motion 
picture and 33-mm still cameras* After recovery of animals* 
behavior Is monitored* and physiological data are obtained to 
compare with Inflight data and ground control animals* In 
conjunct Ion with the RAHF experiment there ore two measuring 
systems* the Dynamic Environment System (OEMS) and the 
Blotelemetry System <BTS)* The OEMS* designed to measure 
noise* vibration* and acceleration forces Is mounted between 
the two RAHF units* The BTS measures the deep body 
temperature* heart rate and ECG pattern of the four soulrrel 
monkeys and of four of the rats* Wireless sensors are Implanted 
In the animals before flight* 
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the ambient electron density* The instrument has a mass of 7*3 
kg* excluding antennas and booms* and has a data rate ot 111 
bps In storage mode and 232 bps In tracking mode* It uses 9*9 
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This esperlaent UMt advantage if th* favorable 
nlghttloe v1««1ng renditions offorod Nr tho Speceleb 3 orbit to 
Poke o general ultraviolet turvor *f thv colottlol Aphere using 
tho Instruoont floun for • slotlor ourposo on Soocolob 1* Tho 
cooorp-toloocopo Is oountod In tho Soocolob odontlflc airlock* 
fro# uhlch It tokoo uldo-onglo pictures of the pky at UV 
movo lengths (1300 to 3000 A)* Tho Inotrunont con oporoto In 
two wades to photograph Ho sky through throe different filters 
and to oosouro tho wavelength distribution across tho UV bond* 
Tho 9o-dog field of view porolts studies of the large-scale 
structure of our golosr ond also of tho reonpnto of large 
osploslono that occurred eons ago In the sun*s vicinity. About 
100 exposures ore nlonned for this olsslon. 
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Tho prlosrr purpose of the Atoosphorlc Trace Poloculos 
Observed br Spectroscopr (ATMOSI osperloent to to deoonotrste 
the cspobllltr to oonltor envlronoentol ouolltr br ourverlng 
the otoosphere for trsco constituents and Identlfrlng their 
sources* flow psttorns* and decor oeehenlsoa* In Its oast 
general fora* the AThOS esperlaent objective Is to deterolno 
concentration profllos for o lorge nuaber of strstoophor Is 
species for sltltudos froa 20 to 00 ka ond with s vertical 
resolution of 2 ka* Tho ATP0S Instruaent views tho sun through 
the strstoophere snd aeosures the spectral absorption of solar 
onergr • Each dsto-tsklng run Is Initiated prior to the sun 
eaerglng froa or dleappoerlng behind the earth* Data froa tho 
Instruaent fer these sunrise and sunaot Hab encounters ore 
Interf eregroas that* when pracessod on the ground* provide 
absorption spectra* The Instruaent Is a continuous-scanning 
Aourler spoctroaeter operating In the I- to 14-alcroaetor 
wavelength region and coooble of generating one Inter ferogroa 
each second with s spectral resolution of 9*01 ii/ca). atmos 
consists of four ae)er orttoas! o suntrsckor for precise solar 
pointing* an Input optical sratoa that Includes a telescope and 
a data handling sratoa* on tnterferoaeter for wavelength 
a eesureaonts* and an Infrared detector sensitive to radiation 
In tho 3- to lG-alcroaeter wavelength range* The data In 
conjunction with englnvorlng and housekeeping dote are 
converted Into o serial ACM bit streoa In a foraot coapatlble 
with the Spacelab high-rate* real-tlee toleeetrr srstea* 


------- SAACELAB 3* HALLINAN-—— —————— — 

INVESTIGATION NAME- AUAOAAL IMAGING EkACA IMENT 


NSSOC ID- GAALAB3-2S 


INVESTIGATIVE AAOGAAM 
CODE EE* SCIENCE 


INVESTIGATION 01 SC IAL INE (S I 

atwosameaic ahtsics 


AEASONNEL 
A I - T.J. 
Cl • 0*L • 


HALLINAN 

LINO 


U OF ALASKA 
NASA -JSC 


PERSONNEL 





A I - A. 

COVINGS 

NASA-AAC 



CI - J* 

KAMI YA 

U OF CALIF* 

SAN 

FRANC* 

CI - w. 

TOSCANO 

U OF CALIF, 

SAN 

FRANC . 

CI - N* 

MILICA 

A0CKFFCLLCA 

U* 


Cl • J* 

SHAAA 

NASA-AAC 




BAICF OESCAIATION 

The two aejor activities of this Invest (got Ion ere 
prefllght crew training In recognizing and controlling earth 
aotlen sickness* and Inflight etteapto to recognize and control 
sroptoas of space aotlon sickness (space adaptation srndroae)* 
Three crew aeabers* who hod received the prefllght training for 
this esperlaent* ore Instruaented for a biofeedback technique 
known as autogenic feedback training and these three constitute 
the treataent group* The rest of the parilcloanto are the 
control group* In flight* all participants wear the teoe 
Instruaent at Ion during each 12-h workshlft* The electronic 
Instruaent s cont Inuouslr aeasure and record heart rate* 
respiration rate and voluae* basal skin response (sweat)* and 
blood voluae pulse* A swell occeleroaeter worn on the head 
aeosures head and bade ooveaents* which seen to be assoc loted 
with spoce aotlon sickness* The physiological data ore also 
displayed on a swell oonltor worn on the wrist* upon waking* 
all participants don their Instruoentat Ion and check their 
physiological responses* In addition* the treataent group 
rates nine tyaptoow such as pallor* stoaach awareness* or 
nausea* froa alld to ooderate to severe* on a checklist which 
Is later coopered to actual recorded physiological data to 
correlate specific cyaptoos ond body functions* Any dlscoofort 
Is recorded by the subject* and an atteapt Is wade to control 
It aentolly* 


SAACELAB 3. FAAMER- 


INVEST IGAT ION NAME- ATM0SAHEA1C TAACC MOLCCULCS ObSEAVEO BY 
SAECTAOSCOA/ (ATMOS) 


NSSOC 10- SAALAB3-14 


INVESTIGATIVE AOOGAAM 

CODE EE* applications 


Cl - A* NOATON 
Cl - A* BEEA 
Cl - F*M* TAYLOA 
Cl - M.T. CHAHINE 
Cl - A. TOTH 
Cl - A. schindlea 
C l - J. BAECK1NA10GE 
: I - J.H. SHAW 
ci • J* SUSSKINO 
CI - J.H. AUSSELL* 3AD 
CI - A. 2AN0EA 
CI - J.E. HAAAIES 
CI - S. MOFSY 


NASA-JAl 

NASA-JAL 

OkFOAO U 

NASA-JAL 

NASA-JAl 

NASA-JPL 

NASA-JAL 

OHIO STATE U 

NASA-GSFC 

NASA-LAOC 

U OF LUGE 

AUTHEAF0A9 AAALETON L* 
HAAVAAO U 


original 
0F POOR 


PAGE is 

QUALITY 


BAICF OESCAIATION 

In thlc Investigation a sonoltlvo B/N television ceaere 
(standard flight oqulpoent In the Shuttle) Is used to record 
changing auroras ever the Nerthern Healephere (prlaartly Narth 
Aaerlcs)* Auroras within 3200 ka of the Shuttle ahould be 
visible* Ourlng ooro than A0 prlee observation opportunities* 
the Shuttle posses within GOO ko of the auroras* and Its path 
allows observations of hundreds of kllooetors of auroras In a 
few alnutes • The eaoervstlons occur In periods of 10 aln or 
less and In groups of up to 10 consacutlva orbits each day* The 
video loagts art suaploaantad with color at 1 1 1 photographs 
taken by crew aeoberc* Since different colors represent 
different Interaction** these photographs provide Inforeetlon 
about auroral cheolotry and physics* The orbital velocity Is 
such that 1 cages code s fraction of a second opart fora stereo 
polrt froa whlsh the three-d latnolonel structure ond fora of 
aost of the aurora con bo conotructod* This way allow 
Invoot Igotora to aoporoto owerlapplng fores and dlstlngulah 
Individual feature*. Full outoootlon Is unsultod to thlo 
Investigation* because huoon Judgaent of targets and caaera 
aojustaents la needed for aailoua scientific return* The 
principal Investigator provide* the crew with current 
Inforootlon on predicted ourorol activity* typoa of 
obsorvatlons with priority for the day* and evaluations of 
previous ones* Analysis of the data can aid In dotorolnlng 
when end where flickering auroras occur* and the frequencies of 
pulsating auroras* These auroral typos ore not well understood 
and ore of epeclol Interest as possible Indicators of events 
deeo In the oagnetosphero. 


SAACELAB 3* HAAT- 





AEASONNEL 




INVESTIGATION 0 1 SC I Ml I NC ( S) 

A I - J.E* 

HART 



ATMOSAMEMir PHYSICS 

CX - A. A. 

GILMAN 



METEOROLOGY 

CI - G.h. 

aichtl 




CI - M* 

a owl I s 

ACRSONNCL 



CI - J* 

TOOMAI 

PI - C*B* 

FARMER 

NASA-JAL 

CI - F.M. 

LESLIE 

CI - 0* 

A APE A 

NASA-JAL 




1NVEST1GA110N NAME- GEOPHYSICAL FLUID FLOW CELL ( GFFC) 

NSSOC 10- SAALAB3-10 INVESTIGATIVE AAOGAAM 

CODE AS 

INVESTIGATION OISCIALINE(S) 
TECHNOLOGY 


U OF COLORADO 
HIGH ALTITUDE OBS 
NASA-MSFC 
NASA-MSFC 
U OF C0L0AAD0 
NASA-MSFC 


BAICF OESCAIATION 
The purpose 
stratified flews 
rotating planets * 
basic ouectlont 
staoepherea and s 
use of a dle'.ec 
confined between 
spherical chello* 
teooeroture contr 
supply* A cowers 
by Injection of <5 
line* on the oute 


f this esperlaent are 
eh occur naturally 1 
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fluid that Is toape 
ent-1c* rotating* ele 
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sed to view the flow 
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uld flows In oceans* 
relished through the 
roture-dependent snd 
ctrlcolly conductive 
s a convection cell* 
snd a high voltoge 
pattern wade visible 
on of a set of ruled 





S-bend* at 2379 mhz. Altlaetry and rsdlooetry Investigations 
are sccooollshed by utilizing vsrlous operating aodes* See 
Append 1 s 111 far a listing of the Invest Igptors* 



viking Sweden* angca- 


INVCST IGAT10N NAME- ULTKAVIOICT AUAOAAL IMAGEA 


VENUS AAOAK MAAMCA, SJOGAEN- 


NSSOC 10- VIKING -01 


INVESTIGATIVE AS0GAAM 
SCIENCE 


NSSOC ID- SPALAB3-01 


PERSONNEL 
PI - M. 
Cl • N.l. 


INVESTIGATIVE PROGRAM 
COOC NS 


INVESTIGATION DISCIPLINE'S) 
TECHNOLOGY 


BRIEF DESCRIPT ION 

In InviitlgiHon trlglrclnt sulfate <TQS> crystal* 
are groan Nr • low- I taper eture solution grout h technique. The 
on Jo; t loot oro (I) to douoloo o technique for solution crystal 
growth In o low-grovltr onolronoont* '21 to choroctorlto tho 
growth onvlronoont ono to dotorolno Ito Influonco on growth 
behavlar* ond IS) to dotornlno how growth In • low-grovltr 
onvlronoont Influoncoo tho grtpartlas of o rotwltont TGS 
crystal* Growth to ottoogllthod Nr olowlr attracting hoot ot o 
controlled roto through o oood crrotol of TGS tutoondod on on 
InMlotod string In o ooturotod solution of TGS In o tost coll* 
vorlotlons In tho llguld density* solution concentration* ond 
toogoroturo ground tho growing crrotol oro otudlod using 
schlloron* shadowgraph* ond Intorforooot rl c techniques* Growth 
In oorth gravity It also studied olollorlr* It Is ospoctod 
thpt convective flow* found In earth-based studios* Is 
■Inlolstd In spoco* allowing s slow* unlforo growth resulting 
In o higher degree of perfection* Such crrstols hove oroctlcal 
oppllcot Ions os Infrared detectors* 


SPACELAB 3* SCMNEIDER- 


AWE - UP INC NONI TONING 


NSSOC ID- SPALAB3-18 


PCNSONNCL 
PI - M. 


1NVEST1GATIV 
CODE EB 


INVESTIGATION DISCIPLINE'S) 
PLANCTANY BIOLOGY 


BNIEP OESCNIPTION 

Tho prloorr object Iwos of the Ur In# M ;«it*ar1ng Systea 
' uNS ) ore (1) to verlfr the operation of the l'R* <n the 
collection and oaapllng of urine* '2) to perforo Inflight 
oeaoureaent calibration of the uns* '3) to develop and use a 
feasible procedure for oonltorlng crew water Intake* using the 
eslatlng geller water oupplr on d Shuttle food orsteo* and ' A ) 
to verlfr the orsteo for preparing urine saoples for pestfllght 
onalrolo* Tho UNS unit* Installed In the Shuttle alddeck* 
accooaodateo eight crew oeobero* The urine collection portion 
of this Investigation reoulreo urine voluoe oeasureoents cn all 
crow oeobero* Urine seoples for two designated crew weabers 
are collected* stored* and returned for enelrsls to deterolne 
If end how their bodr chealetrr changes during the plosion. 
Pestfllght oeasureoents on the urine saoples Include Indices of 
renal function and olectrolrte* protein* and horasne levels* 


SPACELAB 3* SCMNEPPLE — 


INVESTIGATION NAME- MENCUNIC IODIDE GNOwTm 

VAPON CNYSTAL GNOUTM SYSTEM 'VCGS) 


NSSOC 10- SPALAB3-02 


INVESTIGATIVE PNOGNAM 
CODE NS 


INVESTIGATION DISCIPLINE'S) 
TECHNOLOGY 


PI 

- W.P. 

SCMNEPPLE 

CG«G 

INC 

Cl 

- L* 

VAN DEN SENG 

EG*G 

INC 

Cl 

- r * t. 

SCHIEGER 

CG*G 

INC 


BNIEP OESCNIPTION 

The purpose of this eioerlaent Is to gr o« aore perfect 
oercurlc aside crrstols br dlf fusion-controlled growth 
conditions* Such crrstols have practical loportance as 
sensitive R-ray or gooaa-rar detector* that can operate a nn 
aablent teoperature rather than liquid nitrogen teaperature. as 
Is usuallr reculred br other detectors* The crrstols are grown 
br vaporisation at 110 deg C and br recondensat Ion at 00 deg C 
In a specially designed furnace In the Vapor Crrstal Growth 
Srstea* Crew oeobero con reverse the growth procedure If 
polrcrrstalllne growth begins (which Is a coaoon probleo on the 
ground)* Growth Is observed through an optical asoeoblr* 


PI - T.G* WANG 
Cl - E.H, TNI NH 
Cl • 0*0. ELLEMAN 


NASA-JPL 
NA SA- JPL 
NASA-JPi 


NNIEP OESCNIPTION 

The esperloent objective Is to perforo basic eawerloents 
on the drnaolce of rotating and oscillating Mould drops* using 
a Orop Dynaolcc Module* The aodule consists of an acoustical 
cheeper with three sources that generate* In three different 
directions* sound wives of variable frequency and aopMtude* 
The sound oaves will be used to rotate and oscillate water and 
silicone drops and 'j position the drops In a field of view* 
Detailed objectives st the rotstlon esperloent sre to deterolne 
(1) bifurcation points* '2) Instoblllty at bifurcation points* 
'3) hysteresis of bifurcation points* 'A) eoulllbrluo shapes of 
drops* and '9) oscillations of the rotating drops* Objectives 
concerning oscillations of rotating drops are to deterolne '1) 
frequency of large-aopl Itude oscillations* '2) daoplng of 
large-oapl Itude oscillations* (3) shaping of these 
oscillations* mi oede coupling in use 11 lot Ions* and (9) effect 
of turbulent flow on relot lonshlps between aoplltude and 
f requenc y/daop Ing of a node* 


SPACECNAFT COMMON NAME- 3PACELAB D-I 
ALTERNATE NAWEf- 


NSSDC ID- SPLAB01 

LAUNCH DATE- 10/00/19 

LAUNCH SITE- 

LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTS Y/ AGENCY 
PCD SEP OP GESMANY 
UNITED STATES 

PLANNE0 ORBIT PARAMETERS 
0NBIT TYPE- 6E0CENTR IC 
ORBIT PER 100- AO* T MIN 
PERI APSIS- 329* MM ALT 

PERSONNEL 

MM - N* BENSON 
PM - H* stcimle 


WEIGHT- KG 


0PVLR 

NASA-05SA 


INCLINATION- 57. DEG 

AP0APSIS- 325* KM ALT 


NASA *.tADQuANT£NS 
DP VI A 


SPACELAB 3* WANG- 


BNIEP DESCRIPTION 

The prloary objective of the specelob 0-1 Mission is to 
conduct basic and applied Materials processing research In the 
Spacelat aodule funded by DRVLR* and In tie Materials 
Esperloent Asseobly ( ME A I funded by NASA* In addition to 
Materials processing Invest Igat Ions* the payload contains li*e 
sciences Invest Igat Ions and one coanunlcat Ion- navi gat Ion 
Investigation. The Investigations cover nplnly the fields of 
fluid physics* solidification cf crystals and Metals* and huoan 
and plant responses to weightlessness* Most of the 
Investigators are Cement however* there are researchers free 
Prance* Italy* the Netherlands* Spsln* Switzerland* and the 
United States* The foreign 1 nvest Igat 1 ons In the Materials 
science discipline will i.se the following three facilities: a 
Material Laboratory which includes Isotheroal heating 
equlpaent* Mirror heating eoulpwent* gradient heating eoulpaeni 
' CNl S ) * a fluid physics aodule* a cryostat* a high teaperature 
theraostat* and an ultra-high vacuun chancer' the MEDEA 
structure hlch Includes gradient heating equlpaent with 
quenching capability* a aono-e 1 1 Ipso 1 dal Mirror furnace* and a 
high precision theraostat I and the Process Cheaper which 
Includes a holographic diagnostic unit* an Interdl f f us 1 on In 
salt solutions eaperlaent* and a convect Ion paper leant* The 
U*&* Invest Iga tors In this discipline will use the HEA facility 
which supports Investigations In vapor crystal growth* 
laalsdble alloy solidification* and containerised processing 
of glass-foralng aelts* Many of the life sciences 
Invest Igat Ions are perforwed using two facilities and soae 
additional equlpaent* These facilities are the BIORACk which 
Includes a c ooler /freezer coaplnatlon* one Incubator for the 
18-30 deg C range* a second Incubator for the 30-00 deg C 
range* and a glovebotl and the Vestibular Sled which Includes 
the sled unit* the huaan vestibular systew eaperlaent* and the 
space aotlon sickness eaperlaent* The single 
navlgat lon/coaaun 1c at Ions Investigation ' NAVE K ) Includes a 
clock synchronic at Ion and tine distribution eaperlaent* and a 
one-way distance aeasureaent eaperlaent* The Long Module will 
contain three Specelab doub't racks for the Materials science 
facilities ana three s* gle racks for life sciences 
1 nvest Iga t Ions. The crew will Incluoe NASA Mission specialists 
and two foreign payload specialists* 


INVESTIGATION NAME- DYNAMICS 9P NOTATING A NO OSCILLATING 
PNEE DROPS 
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• A ■ 
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Cl 

* M. 
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Cl 

- E • 
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Cl 
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Cl 

- M. E • 
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Por th« a., .al pr.be,** all three electrodes are 10 ca long. The 
secures r of the aeasureaent ■ depends critically on the probe 
gua-'d and tip p -tanttels relative to the surrounding plasaa 
potential. for negative potential* probe current Is 
essentially .eturacac* to thv photr -talas Ion current carried by 
electron# leaving the probe' the plasaa Ion current 1$ 







SPARTAN HALLEY 


SPACECRAFT COUPON NAME- SPARTAN HALLCT 
ALTERNATE NANC S- 

NSSOC XD- SPAT N-h 

LAUNCH OATC* 01/00/66 WEIGHT- KG 

HUNCH SITE- 
LAUNCH VEHICLE- 

SPONSORING COUNTRY/AGCNCT 

UNITED STATES NASA-OSSA 


PERSONNEL 



MM - M* 

WINDSOR 

nasa-gsfc 

MG - J • A * 

GLAAB 

NASA HEADQUARTERS 

SC - H*C* 

BRINTON 

NASA HEADQUARTERS 

PS - W.M* 

NCUPERT 

NASA-GSFC 


BRIEF DESCRIPTION 

Spa r tan consist* Of lou-cott* Shut t le- launched* 
Short- dur ot Ion* tounding-rock et -t ype payloads. The payloads 
•re retrievable and reusable with a turnaround tloe of 
approi aately 6 to 9 months. Spartan has relatively few 
operational Interfaces with STS* It operates as an autonomous 
sub-satellite* and the d'ta are stored on an Internal tape 
recorder* Pointing and stabl l liat Ion are achieved by an 
attitude control systeo capable of three-ails stabilized 
pointing to any target within olus or olnus 3 src-oln* The 
aaln objective of this spacecraft Is to obtain uv spectra of 
the cooa and tall of Cooet Halley In January 1986 shortly 
before Its perihelion. It Is scheduled to oe carried on the 
STS 61*0 flight* and can operate for up to 48 hojrs. 

....... SPARTAN HALLEY, BARTH 

INVEST IGATION NAME- UV SPECTROMETER 

NSSOC 10- SPATN-H-01 INVESTIGATIVE PROGRAM 

CODE EZ 

INVESTIGATION 0ISCIPL!NE(S) 

OUST 

interplanetary physics 


BRIEF DESCRIPTION 

Spartan consists of low-cost* Shuttle-launched* 
ohort-durat Ion* soundl ng-rocket-type payloads. The payloads 
are retrievable and reusable with a turnaround tloe of 
approiloately 6 to 9 oonths. Eoartan has relatively few 
operational Interfaces with STS. It operates as an outonooous 
sub-satellite* and the data are stored on an Internal tape 
recorder* Pointing and stabllltstlor are achieved by an 

attitude control systeo capable of three-asls stabl llzeo 
pointing to any target w**h1n plus or olnus 3 arc-oln. 
Spartan-A* os the first of the series* Is Intended to 

deoonstrate the low-cost approach end Its ability to achieve 
the desired technical perforoance In the STS envlronoent* The 
scientific objective of the spacecraft Is to Investigate the 
photon emission processes In clusters of galasles and to 
esplore the center of our galasy In the photon energy range of 
0.5 to IS koV* The spacecraft will allow the Instruoent to 
scan various cosolc sources at rates of 10 to 20 src-s per a* 

••••••• SPARTAN-A* FRITZ— —————— — — ——————— ........ 

INVESTIGATION NAME- X-RAY PROPORTIONAL COUNTERS 

NSSOC ID- SPATN-A-01 INVESTIGATIVE PROGRAM 

C00E EZ 

INVESTIGATION DI SC IPL INE IS > 

OUST 

INTERPLANETARY PHYSICS 

PERS0NNLL 

pi - 6.G. FRITZ US NAVAL RESEARCH l*B 

BRIEF DESCRIPTION 

This eiperloent consists of two l . rge x-ray proportional 
counters equipped with collloators constructed froo stacked 
etched grids* plus aspect caoeras* detector gas suoply* a^d 
electronics. The photon energy range covers 0.5 to 15 Rtv* 
Because of allgnoent eons Iderat Ions, the colllaators* -spec* 
caoeras* and the attitude control star track.r ano «*r© 
cooponents are counted on a coooon optical bench. wnl-h is 
attached to the spacecraft structure through kinematic .runts 
that ellolnate flexing of the optical bench due to wchanlcal 
or theroal loads. The Instrument has been flown numerous times 
on sounding rocket flights. 

• ••*•*••••••••*••••..•*••*•• SPAR TAN-9 • 


PERSONNEL 

PI - C.A. BARTH U OF COLORADO 

BRIEF DESCRIPTION 

The objective of this Investigation Is to obtain uv 
spectra of the cooa and tall of Cooet Halley shortly before Its 
perihelion* In order to determine the rates of production of 0* 
and Oh- * and to relate the production of these ssecles to the 
photodissociation of water* In addition* a search will be oode 
for various nitrogen-* csrbon-* and sulf ur-contalnl ng oolecules 
and radicals* The Instruoent consists of two Identical 
Ebert-Fastle spectrooeters* one covering the wavelength range 
1250 to 1660 A ano the other covering 1600 to 3200 A. The 
wavelength resolution Is approiloately 2 A. The Instruoent Is 
similar to ones flown on the Mariner 6* 7* and 9 spacecraft. 
Although the coaet-sun angle will o# less than 45 deg at the 
tloe of the mission* unwanted sunlight effects will be 
ellolnated by using a sunshade and by using the earth as an 
occult er. Two space-qualified Nikon F-3 caoeras will bs used 
to reconstruct the precise history of the pointing direction 
during the data-gat her Ing periods and to provide a record of 
the large-scale activity of the cooet during the olsslon* 
Including nuclear outbursts* co«al asyauetrles* and the angle 
of separation of the dust tall froo the Ion tall. 


SPACECRAFT COMMON NAME- SPARTAN-B 
ALTERNATE NAMES- SPARTAN 2 

NSSOC 10- SPATN-B 

LAUNCH DATE- 10/00/86 WEIGHT- 1100. KG 

LAUNCH SITE- KENNEOY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/ AGiNCY 

UNITED STATES NASA-OSSA 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PER 100- 9". 3 MIN INCLINATION- 28.5 OEG 


PERIAPSIS- 

29* . KM ALT 

APOAPSIS- 296. KM , 

PERSONNEL 

MM - J.M. 

LANE 

NASA-GSFC 

MS - J* 

KOHL 

HARVARD COLLEGE OBS 

MG - J. 

GLAAB 

NASA HEADQUARTERS 

SC - 0. 

BOHLIN 

NASA HEAOQUARTERS 

PS - w. 

NEUPERT 

NASA-GSFC 


SPARTAN-A 


SPACECRAFT COMMON NAME- SPARTAN-A 
ALTERNATE NAMES- SPARTAN 1 

NSSOC ID- SPATN-A 

LAUNCH OATE- 06/12/85 WEIGHT- 1100. <G 

LAUNCH SITE- KENNEDY "PACE CENTER* UNITEO STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/AGENCY 

UNITEO STATES NASA-OSSA 


BRIEF DESCRIPTION 

Spartan consists of low-cost* Shuttle-launched* 
short-durat ion * soundl rg-rocket- type payloads. The payloads 
are retrievable and reusable with a turnaround time of 
approiloately 6 to 9 months. Spartan has relatively few 
operational Interfaces with STS* It operates as an autonomous 
sub-satellite* and the data are stored on an Internal tape 
recorder. Pointing and stabilization are achieved by an 
Attitude Control System (ACS) capable of pi. * or minus 30 arc-s 
accuracy. Spartan-B carries solar physics Instruments which 
are used to probe the physics of the sccel -.rat Ion of the solar 
wind by measuring temperatures* particle densities* and 
velocities between 1.5 and 6 solar radii. The Instruments have 
flown together successfully three times on Nlke-Black Brant 


PLANNE0 ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 


ORBIT PERIOD- 90*3 MIN 

INCLINATION- 28.5 OEG 

PERIAPSIS- 

296. KM ALT 

APOAPSIS- 296. KM ALT 

PERSONNEL 

MM - D.J. 

SHREWSBERRY 

NASA-GSFC 

MS - R.G. 

CRU00ACE 

US NAVAL RESEARCH LAB 

MG - J* A* 

GLAAB 

NASA HEADQUARTERS 

SC - L* J* 

KALUZIENSKI 

NASA HEAOQUARTERS 

PS - W.M. 

NEUPERT 

NASA-GSFC 


------- SPARTAN-B* KOHL 

INVESTIGATION NAME- UV CORONAL SPECTROMETER 

NSSOC 10- SPATN-B-02 INVESTIGATIVE PROGRAM 

CODE EZ 

INVESTIGATION DI SCIPL INE (S ) 
SOLAR PHYSICS 


ORIGIKAI 

°F POOR 


pace is 

Quality 


179 


PERSONNEL 
PI - J. 


KOHL 


HARVARD COLLEGE OftS 


US NAVAL RESEARCH I AH 


MICE DESCRIPTION 

The Ultraviolet Coronal Spectrometer CUVfS) conslata •« 
an accultad telescc*,e system and a dual spectrometer with an 
arrar detector for sbsorvlng the 117ft- la 12ftO-A rang* and two 
channel aloctron aultlpllara for simultaneous observations In 0 
VI If S2-A and 1037-A lines* The field af view ancoaoaaaat 

heliocentric dlolancaa of 1*3 to 3*9 aolar radii* Stray light 
••poroaalon la aufflclont to paralt UV observations of thla 
raglon In tha absence of a natural aolar acllpaa* Tha Spartan 
carrlor la daalgnad to aupport 10 houro of observations* 

....... SP ARTAh-8 * MONRO — ——————————————— 

INVESTIGATION NAME- WHITE LIGHT CORONASRAPH 

NSSOC 10- SPATN-a-01 INVESTIGATIVE PROGRAM 

COOC E2 

INVESTIGATION DISCIPLINED) 

SOLAN PHYSICS 

PERSONNEL 

PI - R* MUNRO HIGH AIT1TU0E OBS 

BRIEF DESCRIPTION 

Tha Hhlto Light Caronagraph (ULC) la an aitarnally 
occultad coronagraph which uaaa a rotating half-wave Plato to 
ooaaura tha Intanalty and polarltatlon of coronal radiation 
froo 1100 to 9400 A* It utilizes a CCD cotactor ayatao for 
Incroaaao algno l-to-nolse* graatar dynaolc range* and ahortanad 
oipoaura tloo* Tho ULC la daalgnad to observe tha corona fraa 
1*9 to ft aolar radii* Tha a«.*rnal occulting dlok compensates 
for tha ataap Intanalty gradlant froo tha corona to tha aolar 
dlak* (Tha Intanalty contraat la about ICS.) Tha dlatanca 
between plial cantora on tha CC0 caoara la 23 arc-s* Froo ULC 
observations* tha aloctron dansity and thraa-dloanalonal 
gaoaatry of tha corona can ba apaclflad* Froo tha cooblnad 
oaaauraoanta of tha ULC and tho Ultravlolat Coronal 
Spactrooatar (UVCS) on Spartan-B« tha outflow velocity of tha 
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SPACECRAFT COMMON NAME- SPARTAN-C 
ALTERNATE NAMES- SPARTAN 3 

NSSOC ID- SPATN-C 

•-UNCM DATE- 12/00/Bft HEIGHT- 1100* KC 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITC0 STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/ A 6ENC V 

UNITED STATIS NASA-OSSA 

planneo ORBIT parameters 

ORBIT TYPE- GEOCENTRIC 

ORBIT PER 100- 90.3 MIN INCLINATION- 28*3 0EG 


PER I APS I S- 

29ft. KM ALT 

APOAHSIS- 29ft* KM ALT 

PERSONNEL 

MM - J * 

WOLFF 

NASA-GSFC 

MS - G* 

CARRUTHERS 

US NAVAL RESEARCH LAB 

MG - J* 

GLAAB 

NASA HEADQUARTERS 

SC - E. 

WEILER 

NASA HEAOGUARTERS 

PS - u. 

NEUPERT 

NASA-GSFC 


BRIEF DESCRIPTION 

Saartan conalata of low-coat* Shjtt la-lamchad • 
abort -dur at Ion* aoundlng-rockat-tyoa payloada* Tha payloada 
ara ratrlavabla and rauaabla with a turnaround tloa of 
spproslomtely 6 to 9 months* Spartan haa relatively faw 
operational Interfaces with STS* It operatea aa an autoneaous 
auh-aatelllte* and tha data are atored on an Internal tape 
recorder* Pointing and stabilization are achieved by an 
Attitude Control Syatea (ACS)* Spartan-C carries a Schwldt 
electrographic caaara which haa bean successfully flown in four 
previous sounding rocket Investigations* Scientific objectives 
Include a survey of selected star fields and far-UV laagaa of 
diffusa nebulae and nearby gsloiles* Soartan-C la designed to 
oeasure the brightness and asp the positions of early-type 
stars* white dwarfs* and hoi subdwarfa. 

....... SPARTAN-C* CARRUTHERS- — —————— .................. 

INVESTIGATION NAME- FAR-UV UIDE-F IELD CAMERA 

NSSOC ID- SPATN-C-01 INVESTIGATIVE PROGRAM 

C00E EZ 

INVESTIGATION DISCIPLINED) 

HIGH ENERGY ASTROPHYSICS 
ASTRONOMY 


PERSONNEL 

PI • G.R. CARRUTHEMS 

BRIEF DESCRIPTION 

Thla eaperlaent consists of a vide-fletd electrographic 
Scheldt caaara* which has flown on four previous sounding 
rocket flights* The caaara has an 11-dag field of view* which 
aakas It especially suited to studies of eatended objects* The 
observations by this caaera support Hubble Space Telescope 
operations by providing far-UV photometry of calibration stars 
and establishing faint photoaetrlc sequences In various regions 
of the sky* The Instruaent detects stars as faint as 13th 
Magnitude *t 1400 A* The wavelength range Is 1230-lftiH) A* Tha 
diffuse source sensitivity Is such that a density above 
background of 0*1 on the processed fllo* In a 20-mln eipnsure 
tlae* is produced by a diffuse flui of 4000 photons/I so 
ca-s-Asr) (0*03 raylelghs/A) at 1400 A* 

• •••••a***** *••••*•••* 


SPACECRAFT COMMON NAME- SPOT-A 
ALTERNATE NAMES- SPOT 1 

NSSOC 10- SPOT 

LAUNCH DATE- 09/00/83 HEIGHT- 1790* KG 

LAUNCH SITE- K0UROU (CENTRE SPATIAL Gl ‘ AN A I S ) • FRENCH GUIANA 
LAUNCH VEHICLE- ARIANE 

SPONSORING COUNTRY/AGENCY 

FRANCE CNES 

PLANNEO ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERI00- 101*4 MIN INCLINATION- 98*7 DEG 

PERI APSIS- 815* km SIT APDAPSIS- 829*6 KM ALT 

PERSONNEL 

PM - P* COURT 0IS CNES 

BRIEF DESCRIPTION 

The SPOT-A tSysteae Prob tolre d'Observat Ion de la Terre) 
spacecraft Is an earth obseivatlon satellite with a ground 
resolution better than that cf *he Landsat series satellites* 
The aaln applications for the laages returned by (he first SPOT 
Mission are land-use studies* agriculture and forestry 
resources* Mineral and oil resources* and cartography* The 
three-asls stabilized satellite operates In a circular 
'un-synchronous near-polar orbit for a design lifetime of 2 
ears* The spacecraft dlaenslons are 2 ■ 2 ■ 3*3 a and 15*ft0 a 

* r the overall length of the deployed solar panel* SPOT-A 

consists of two parts! (1) the bus* a standard Multipurpose 
platfora* and (2) the payload. The bus p-ovldes ' ousekeeplng 
Information and an onboard computer* The payload Is aounted on 
one of the side panels of thr bus* It consists of two 

Identical high-resolution visible (HRv) imaging Instruments and 
a package comprising two magnet 1 e-t are data recorders and * 
telemetry transmitter. T» t e HP v Imaging Instrument observes In 
three spectral bands (In the visible and near Infrared regions) 
with a ground resolution of 20 and/or In a broader soectral 
band (panchroaat 1c black and white) with a ground resolution of 
10 a* The pattern of successive ground tracks Is repeated 
esactly at 2ft-day Intervals* The SPOT-A Instrument package has 
the provision for off-r.adir viewing which should be 
particularly useful for monitoring localized phenomena evolving 
on a relatively short timescale* It also provides the 

capability tor recording stereoscopic pairs of Images of a 
given area during successive satellite passes* 

....... SPOT-A* CRIS STAFF 

INVESTIGATION NAME- HIGH RESOLUTION VISIBLE IMAGER 

NSSDC It* SPOT -01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DI SC IPL INE <S ) 

EARTH RESOURCES SURVEY 

PERSONNEL 

PI - CRIS STAFF CNES 

BRIEr DESCRIPTION 

The SPOT-A High Resolution Visible (HRV) laager provides 
acquisition of hlgh-rcsolutlon data of the earth's surface on a 
global besl*. It consists of two Identical high-resolution 
visible (HRV) Imaging Instruments and a package comprising two 

• eg* et le-tape data recorders and a telemetry transmitter* The 

HRv esperlaent Is designed to operate In either or both of two 
model* In the visible and near Infrared spectral regions: (1) 

a xanchromatic (black and white) mode corresponding to 
observation over a broad spectral band (0*51 0*73 micrometer) 
and (2* a aul t Ispectral (color) mode corresponding to 
Observe* n In three narrower spectral bands (0*30 - 0*39* 0*61 
G.5.8* and 0*79 - 0*89 micrometer)* The Instruments sampling 
mesh corresponds <o a ground element (pliel) that Is 10 * i 10 
n In the first case and 20 i i 20 a in the second* for nadir 
viewing* The two detectors are of the CCO ( charge- coup led 
device) type* Each array consists of 6000 detectors without 
any mechanical scanning. Light from the scene being viewed 
enters the mRv Instrument via a plane mirror that Is steerable 
by ground control* The viewing ails can thus be oriented as 
required In the plane perpendicular to the orbit* This 
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non 
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o 4 f»n#d1r viewing capability covert a range of plus or alnut 27 
deg relative to the vertical (In *5 atepo of 0.6 deg each). 
This allows the Instrument to Image any point vl'hln a strip 
extending 079 ka to either side of the satellite ground track. 
The width of the swath actually observed varies between 40 ka 
for nadir viewing and 00 ka for eatreae off-nadir viewing. 
With this special feature of off-nadir viewing* the tw* Mfcv 
instruments can be pointed tv cover adjacent fields In order to 
obtain coaplete earth coverage, kaong other posalbll Itles 
Introduced by this feature are Increased revisit coverage at 
Intervals ranging froa one tc several days and the recording of 
stereoscopic pairs of laages of a given area during successive 
satellite passes. The observation sequence Is locoed every day 
Into the onooarc coaouter by the Toulouse greund-control 
Station while the satellite 1» within Its range. Tn* operation 
sequences for the two hrv Instruments are entirely Independent. 
Oata will be processed at the Centre do Reel If 1 :at Ion dsr 
laages Soatlales (CMS) which will be Jointly set up by the 
Centre National o'ltudes Spatlales (CNCS) and (he Inetltut 
Geo raphlque National (!GN>. CRIS Is responsible for archiving 
SPOT** raw data resolved at Toulouse and 1st carrying out 1 mage 
data processing. 

• ••••••••••••••••••••••••••• 


SPACECRAFT COMMON NAME- SP0'-B 
UURNAU NAMES- SPOT 2 

NSSOC lo- SP0t-2 


device) type. Cech array conalsta of 400o detectors *•'**#*•! 
any Mechanical scanning. Light *rsa thr v ene being v* vcd 
enters the Ntv Instruaent via a plane olrrar that la atecrai-f 
by ground control. The viewing salt can Ihuc ha orient** i>» 
raqulred in tha plana perpendicular tm the *rMt. TMi 
off-nadir viewing capability cw^era a rang* of plut b: minus ft 
dog ralatlvo ta tha vertical (In 09 *♦»' of 1.6 deg »ac v 
This allows the Instrument to l^age an> pa:*'t within a M* 
e s tending 075 ka to el thr. aide of the aatell le groun^ l t-r. 
The width of the swath actually cbtrrved varies *rtween «/ '»■ 
for nadl* viewing and §0 ka for actreaa a'f-ne*)tr view* h 
with this apodal faatura p 4 aff-nadlr viewing* *ae tv> 
Inatruaento can be pointed to t :»er adjacent ile'ds *»r ds- 

ootatn coaplete earth coverage. kaong mther *Ba%tM'.1t 
Intrrducsd b r this feature are Increased revisit to*. .*('» 
Intervals rangt^g froa ona to several days and the r««ar41r * 
start people pal*** of laages of a given area muring s .litre v 
setelllts passes. Tht observation aocuence Is Jn»d*d every 
Into the onboard computer by tke Toulouse -round*c:ntr . k 
station while the oatatllte la within its range. • he mper, -»t1<x. 
sequences for the two HRV Instruments are entirety *noepe;* «* hi* 
Oata will be processed at the Centre de ie«t H catlms 
Images Spat tales (CPIS) which will t>« Jointly ?et up t* «h. 
Centre National d'Ctudea Spatlales *Cf’ES) and the Tnstltaf 
Geograph Ique National ( X6N ) CMS la reape nslble f*r *“ehiv1r\ 
S»0T-S row data recalvad at Tcdauae and for carrying o. Image 
data processing. 

• ••M.*.**«***MM..M*«*MI SU*L6-* ••••••• 


LAUNCH DkTC- 12/00/97 UC16H7- 1790. KG 

LAUNCH SITE- < OO* 0U ( CENTRE SPATIAL GUTANAIS)* MfNCM GUIANA 
LAUNCH VEHICLE ARIANE 

SPONSORING COUNTRY/AGENCT 

FRA. ICE CNES 

PL ANNE 0 0R9IT PAPA'*trERS 
ORdIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 191.3 NIN INCLINATION- 98. T OCG 

PE AIAPSIS- 815. KM ALT AP0APS1S- 829. ALT 

PERSONNEL 

PM - P. COUR 70 1 S CNES 

bRIEF DESCRIPTION 

The SPOT-8 (Systems Prots*o1re d'OMervatlon de la Terre) 
apacecraft la an earth observation satellite with a ground 
resolution better thin that of the Landsst series satellites. 
The aaln applications for 1>e Images returned by the second 
SPOT oltslon are land-use studies* agriculture and forestry 
resources* alneral tnp oil resources* end cartography. The 
three-ads stabilised satellite operates in s circular 
swn-ayntnronouc near-polar orbit for a design lifetime of 2 
years. The soacecraft dimensions are 2 ■ 2 ■ 3.5 ■ and 15.60 m 
fnr the overall length of the deployed soiar oantl. SP0T-B 
consists of two parts: U ) the bus. s Standard multipurpose 

platform* ar d (2) the oayloao. The bus provides housekeeping 
Information and an onboard computer. The payload Is mounted on 
one of the aide panels of the 5U*. it consists of tvo 

Identical hlgh-rasolut Ian visible (hrv) Imaging Instruments ang 
t iscaage comprising two magnetic-tape date recorders and a 
telemetry transmitter. The mRv Imaging Instrument observes In 
three spectral bands (In the visible and near Infrared regional 
with a ground resolution of 20 a* and/or In a broader spectral 
band ( ranchroaat 1c black and vhlte) with a ground resolution cf 
10 a. The pattern of successive ground tracks Is re pasted 
escctly at 26-day Intervals. The SPOT-d Instrument package has 
the provision for off-nadir viewing which should be 
particularly useful for Monitoring localized phenomena evolving 
on a relatively short timescale. It also provides the 

capability for recording stereoscopic pairs of Images of a 
given area during successive satellite passes. 

....... SPOT-B* CRIS STAFF——— 

INVESTIGATION NAME- HIGH RESOLUTION VISIBLE I MAGE* 

NSSOC 10- SPOT-? -01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION 0 1 SC I PL I NE ( S ) 

EARTH RESOURCES SURVEY 

PERSONNEL 

PI - CRIS STAFF CNCS 

BRIEF DESCRIPTION 

The SPOT-B High Resolution visible (HRv> laager provides 
acquisition of high-resolution data of the earth** surface on a 
global basis. It consists of two Identical hlgh-r eso lut Ion 
visible (HRV) Imaging Instrument* and a package comprising two 
magnet 1c- tape data recorders and a telemetry transmitter. The 
HRV eioerlaent Is designed to ooerste In either or both of two 
■odes* In the islble and near Infrared spectral regions: (1) 

t panchromatic (black and white) mode corr-sponding to 

observation over a broaJ spectral band (0.51 0.73 micrometer) 
end (2) a mult Isoect ral (color) mode corr esoon ding to 

observation In three narrower spectral oandi (0.50 - 0.59* 0.61 
- 0.68, and 0. 79 - C.89 micrometer). The Instrument** sampling 
mesh corresponds to a ground eleaent (plarl) that Is 10 m * 10 

m In the first esse and 20 * s 20 m In the second* for nadir 

viewing. The two detectors are of the CC0 (charge-coupled 


SPACECRAFT COMMON NANt- SUNLf-A 
ALTERNATE NAME $- 

NSSOC 10- SUNLB-A 

LAUNCH DATE- 07/00/ 86 HEIGHT- KG 

LAUNCH SITE- KTNNE0Y SPACE CtNItR. UNITED STATES 
LAUNCH VEHICLE' SHUTTLE 

SPONSORING i* ; m N*R v ‘ AGENCY 

UNITED »MTES NASA-OSSA 

P. ANNE 0 ORBIT PARAMETERS 
JR6IT TYPE- GEOCENTRIC 
ORBIT PS MOD- 90.1 Ml N 
PERIAFt.S- 296. KM ALT 

PERSONNEL 

NH - R. LISTER 

MS - R. moor: 

SC - £. HEILER 

PM - L. OEM AS 

BRIEF DESCRIPTION 

SUNLAB-A It a Shuttle-attached oayload which Is a 
refllght of the four solar physics Instruments designed to be 
flown aboord SPACCLAB 2. It consists of the Igloo* forward 
pallet* 'natruwent pointing system* and four solar telescopes. 
SUNLAB-A is designed to allowed aore observing tlae than the 25 
h allowed for on SPACELA6 2. 

....... SUNLB-A, BRUECKNER — 

INVESTIGATION NAME- HIGH RESOLUTION TELESCOPE 
AND SPECTROGRAPH (HRTS) 

NSSOC ID- SUNLB-A- 03 INVESTIGATIVE PROGRAM 

C00E EZ 

INVESTIGATION 01 SCIPL INE (S) 

SOLAR PHYSICS 


personnel 


PI 

• 

G.E. 

BRUECKNER 

US NAVAL 

RESEARCH 

LAB 

01 

- 

J.0.F 

•BARTOE 

US NAVAL 

RESEARCH 

LAB 

01 

. 

O.K • 

MOE 

U OF OSLO 


01 

. 

K.R. 

NICOLAS 

US NAVAL 

RESEARCH 

LAB 

01 

. 

M.E. 

VAN MOOS I ER 

US NAVAL 

RESEARCH 

LAB 

01 

- 

Cm 

J0R0AN 

OXFORD U 




BRIEF OESCNIPTICn 

The objectives of this Investigation are (1) tne study of 
the energy transport and aass balance of the teopereture 
minimum* chroaospher e* transition zone* and corona In the quiet 
aun at well aa In plages* flares* and sunspots; (2) the 
eiaalnstlon of the velocity field of the lower ccron# to study 
the origin of the sola* 1 wind? (3) the study of the structure 
and dynamics of splculat and aupersplcules In the UV spectrum; 
(9) the study of structure and dynaalca of prominences; and (5) 
the study of pre-flare and flare phenomena. These objective* 
are obtained through Intensity aeasurements* Doppler 
measurement s » and lint-profile analysis of high spatial 
resolution (l arc-s) and high spectral reaoiuttc* (5 pa) of UV 
spoctro (wavelengths 117.6-170 na) covering a wide variety of 
continue and emission lines that originate In different 
temperature regimes of the tolar atmosphere. The 
Instrumentation consists of a sxlgaatlc spectrograph with a 
slit that covers the full solar radius alaultaneoualy with 1009 
resolution elements. Thus* the slit covers aany different 
solar features at the same tlae. One spectrum contains enough 
information for a statistical analysis. Photographs of a 
series of spectra over a period of at least 15 min are made In 
order to follow the changes In the Intensity* Doppler 


INCLINATION- 28. 3 OCG 
APUAPSIS- 296. KM ALT 


NASA-NS'C 
NASA-MSFC 
NASA HEAOQUARTCPS 
NASA HEADQUARTERS 
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vtiodtltai and l In# profliti •• they are cauatd by 

disturbances moving through the tolar atmosphere. 
Spectrwhel lograas of two dimensions at a function of tlaa ara 
constructed In order to Investigate tha thr#»-d laens Iona l 
•tructura af tha chreaoaphara and tranaltlan tana* A 

ayateaatlc aapplng of tha coronal velocity field over tha uhole 
eun la alto made* along with a aarlao of llab ooectra at 
different altitude! for atudlea of the atructura and dynaalca 
af spicules. The allt la pointed attain a tolerance of half a 
slit uldth for a duration of at laaat 15 aln. The allt of tha 
high-resolution talaacope and apactrograph (NATS) la atepped In 
rapid aeguence over a aaall area of the aun (plua or alnua 5 
arc-alt which allows tha apectrohellograaa to be made. The 
eft conalata of a 30-ce Gregorian talaacope of 90-ca focal 
length • a UV aoect rogreph* a 160-no broad-band 
aprctr ohvl lograph, and an H-alpha apl It-dlsplay ayataa houaed 
In a tharaal control canlatar aounted on the Inatruaent 
pointing ayatea (IPS). The talaacope haa an occjltlng alrror 
at the prlaary focua that reflect! away all but a 5 ■ 15 
arc-aln portion of the aolar laage that than paaaea through an 
aperture to strike a aecondery alrror that re-leages It onto 
the UV Wadsworth apart rograph 1c allt plate* The aecondary 
alrror receive! leaa than on# aolar conatant of 1 l lualnat Ion, 
The apectral reaolutlon la SO aA* and the apatlal reaolutlon la 
1 arc- a* The roll file caaara holds 1000 eioosjres of type-101 
f 11a. 

SUNLB-A* BIIUCCIWIC*— —————————————— 

INVESTIGATION NAME- SOLAH UV SPECTRAL IRRAOIANCE MONITOR 
( SUSIh) 

NSSOC 10- SuKLB-A-0* INVESTIGATIVE PROGRAM 

COOE EZ 

INVESTIGATION DISCIPLINE) S) 

SOLAR PHYSICS 


PERSONNEL 






PI - G. E. 

BAUECKNER 

US 

NAVAL 

RESEARCH 

LAB 

01 - J.0.F 

•BARTOE 

us 

NAVAL 

RESEARCH 

LAB 

01 - O.K. 

PRINZ 

us 

NAVAL 

RESEARCH 

LAB 

01 - M.E. 

VAN H00SIER 

us 

naval 

RESEARCH 

LAB 


BRIE? DESCRIPTION 

The objectives of this Invest Igat Ion are 111 to laprove 
the accuracy of knowledge of the absolute solar fluses* (2) to 
provide a highly accurate traceability of solar fluses to a 
variety of UV radiation standards to establish long-tera (aolar 
cycle! variational and (3) to oeasure the variability of solar 
fluses In the wavelength range of 120-100 n« djrlng several 
tine periods* ranging froa f l are-produced changes to the 
variability froa solar rotation. It Is deslrej to (a) laprove 
the absolute accuracy of solar continuum Irradlanee 
r-aaureaents In this wavelength range with a goal of plua or 
alnus 6 to 10X (wavelength* dependent )» <b> seasure with high 
accuracy the Intensities o' the contlnuua be'.ow 208 na relative 
to the Intensities of the contlnuja above 2C8 n« with a goal of 
plua or alnua IS* (c> cerfor# high-accuracy aeasureaents of the 
Intensities of solar ealsalon lines relative to the stable 
solar contlnuua above 208 na with a goal of plus or alnus 1 to 
51 ( wavelength-dependent >• and (d> leorove the absolute 

accuracy of solar ealsalon line Irradlanee aeasureaents In the 
120- to 100-na region with a goal of plus or alnus 6 to 101 
( wave length-dependent) • The Instruaen 4 atlon consists of a 
solar UV spectral Irradlanee aonltor. The oonltor consists of 
two Identical double-diapers Ion scanning spec t roaet era » seven 
detectors (five ohotodlodes and two photon counters)* and a UV 
calibration light source. They are sealed In a canister filled 
with 1,1 ata of argon to ellalnate the effects of contaalnatlon 
froa high vacuua outgasslng, One spectroaeter Is used alaost 
continuously during the daylight portion of the solar-pointed 
orbit for aeasurlng short-time variations of the JV solar flua 
(f lare-related and slowly varying coaponent). The other 

spectroaeter la used only once a day to track any change In 
sensitivity of the first spect roaeter, Two of the five 
ohotodlodes are used only once a day. A deuterlua leap 
calibrated In spectral Irradlanee Is used as the transfer 
standard source for dally Inflight calibration and stability 
tracking o' both spectrooeters and all seven detectors. The 
two photon counters obtain a soectral resolution of 0.1 na over 
the whole wavelength range* while S-na resolution Is obtained 
with the five photodiodes. A oleropr ocessor controls all 
Instruaent functions by prograa Instruction, Channels aonltor 
the 121.6-na line (lyoan aloh.) and seven segaents of the 
contlnuua froa 1*5 to 390 na. Eight narrow-band channels 
(0.1-na resolution) are aonltored continuously and scanned In 
five 0.1-na steps. In the spectral scan aor 

....... SUNLB-A* GABRIEL-— 

INVESTIGATION NAME- SOLAR CORONAL HELIUM ABUNDANCE 

NSSOC 10- SUKLB-A-02 INVESTIGATIVE PROGRAM 

CODE EZ/C0-0P 

INVESTIGATION OISCIPLINE(S) 

SOLAR PHYSICS 


PERSONNEL 


MI 


A*M* 

GABRIEL 

RUTHERF0A0 APPLETON L. 

PI 


J.L. 

CULHANE 

U COLLEGE LONDON 

01 


B . E . 

MATCMETT 

RUTHERFORD APPLETON L. 

01 


K* 

NORMAN 

NULLAR0 SPACE SCI LAB 

01 


J. M. 

PARKINSON 

U COLLEGE LON00N 

01 


J. 

LANG 

rutherfdrd appleton l. 

01 


K.J .H 

•PHILLIPS 

rutherforo apple von l < 

01 


M* 

B0RRILL 

MULLARD SPACE SCI LAB 


BRIEF DESCRIPTION 

The objectives of this Invest Igat Ion are (1) to deteralne 
the relative abundance of hellua to hydrogen In the aolar 
corona froa the aeasureaent of the photoeadtat Ion of hydrogen 
lyaan alpha at 121. A na and hellua II at 30.* nal (2) to 
deteralne the fundaaental paraaeters of the coronal plasaa such 
as electron density* teaperature* and Ionisation balance as a 
function of radial distance above the limb) and 13) to 
construct * cuel*u» jo* In the Intensity of selected estreae UV 
line* .nf ** physical paraaeters (electron teaperature and 
c.cnr<t» of coronal features with 15-arc-s resolution* both on 
the disk (,nd above the llab of the sun. The Instruaentatlon Is 
coaposed of a !-■# grazing-incidence spectroaeter using a 
1200-llne/aa ruled grating. The sun's laage Is focused onto 

the entrance tilt olane by aeons of a 26-ca focal length, 
grazing-incidence telescope of uolter type-1 sector design. 
The slit Is oriented tangentially to the solar llmu* and can be 
stepped radially In steps of 1 arc-aln from a position on the 
solar disk to 8 ar.-aln above the llab by a servo-driven l Inear 
traverse on the telescope alrror. Twelve channel electron 
Multipliers are positioned behind different eilt slits at 
pre-selected spectral positions on the Rowland circle. Two 
positions are at 121.6 na and 30.* na (for h/h# abundances). 
The other slits cover associated paraaeters* such as the 
teaperature and density of the solar atwosphere. Soae slits 
have attenuating filters for dynaalc range of the ratio of the 
disk Intensity to that of the corona at the distance of 3.SE5 
ka. Filters are resoved for llab aeasureaents. A swell 

oscillatory rotation of the grating about an ails through the 
entrance slit permits a trail wavelength scan to discriminate 
against scattered stray light. An auilllary Instrument 

monitors changes In He II 30.* na Intensity caused by 

atmospheric absorption effects resulting from spacecraft height 
or changes of line of sight to the sun. A zero-order detector 
monitors the solar limb crossings and gives data on short-term 
Intensity variations In stars for wavelengths shorter than 1*0 
nm. Signals are counted* mult Iplesed* and Interfaced with the 
Sunlab telemetry system for transmission to the ground. The 
pointing accuracy Is 15 arc-s and the pointing stability Is 5 
arc-s* 

SUNLB-A, TITLE — — 

INVESTIGATION NAME- SOLAR MAGNETIC AND VELOCITY FIELD 
MEASUREMENT SYSTEM 

NSSOC ID- SUNLB-A-01 INVESTIGATIVE PROGRAM 

CODE EE. SCIENCE 

INVESTIGATION DI SC I PL I NE ( S > 

magnetospheric physics 

PARTICLES AND MELDS 

SOLAR PHYSICS 

PERSONNEL 


PI 


A.M. 

TITLE 

LOCKHEED PALO ALTO 

01 


H,E. 

RAMSEY 

L0CKNEC0 PALO ALTO 

01 


S • A . 

SCHOOLMAN 

LOCKHEED PALO Aw TO 

01 


T ,0 , 

TARBELL 

LOCKHEED PALO ALTO 

01 


L.U. 

ACTON 

LOCKHEED PALO ALTO 

01 


w.L. 

LIVINGSTON 

KITT PEAK NATL 0BS 

01 


J.V. 

HARVEY 

KITT PEAK NATL 0BS 

01 


R ah. 

mil*Et 

KITI PEAK NATl 0RS 

01 


G.W. 

SIMON 

US AF GE0PHVS L»B 

01 


S.P. 

WORDEN 

US AF GE0PMVS lab 

01 


J .8 . 

ZIRKER 

US AF GE0PHYS LAd 


BRIEF DESCRIPTION 

The objectives of this Investigation are (1) to measure 
aagnetlc and velocity fields In the solar atmosphere with hlgn 
spatial resolution and deduce the small-scale structure enc 
evolution of these fields on the 10- to 20-mln time scale of 
solar granulation) (2) to follow the evolution of solar 
Magnetic structures over periods of 20 to *0 h In order to 
deteralne how the magnetic elements couple to the suoergranule 
velocity patterns and by what mechanisms field diffusion and 
disappearance occur) (3) to study with high temporal and 
spatial resolution the magnetic field changes associated with 
transient events such as flares* and to Isolate and follow the 
birth of sunspots* pores* and epheaeral regions) <*> to develop 
the elements of an H-alpha magnetogr aph/t elescope that can be 
reflowni and (5) to provide a test of the pointing accuracy and 
stability of the Instrument pointing system (IPS) to 
subarc-second accuracy. The Instrumentation consists of a 
solar optical universal polarlmeter mounted on the IPS, The 
polarlaeter Is composed of a tunable blrefrlngent filter with a 
bandpass of 60 mA using associated blocking filters to permit 
the filter to operate In eight spectral bands* each about 0*8 
na wide. A film caaera takes direct flltergrams through the 
tunable filter. A charge Injection device (CID)-array camera 
takes photoelectric flltergrams with a high s Igna l-to- no 1 se 
ratio through the tunable filters. A video processor stores 
Images In digital memory and a h Igh- res olut Ion, white-light 
system with film camera and video display Is used for 
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acquisition of accurate pointing data* Tht flttar systems art 
Interfaced to a 30-cm Cattagraln telescope tilth offaat pointing 
capability* Rotatable wedges are placed In front of tha 
telescope to allow It to observe any daalrad point on tha tun. 
A guldar aaaaably coapanaatac for high-speed laaga notion. To 
racord a coaplata line profile* flltergraat are taken In 
orthogonal polarlzat 'on* at 15 wavelength* spaced 2 to 3*5 pa 
apart and In the near continuum. They are recorded on $0115 
f 1 la with a resolution element of 50 alcroaeter* par aide* 

TOPEX 


SPACECRAFT COUPON NAPE- TOPEX 
ALTERNATE NAPES- OCEAN TOPOGRAPHY EXPEA. 

NSSOC 10- TOPEX 

LAUNCH DATE- 00/00/90 HEIGHT- KG 

LAUNCH SITE- 

LAUNCH VEHICLE- ARIANE 


....... TOPEX t UNRN0HN-— 

INVESTIGATION NAPE- LASER RETROREFLECTORS 

NSSOC ID- TOPEX -03 INVESTIGATIVE PROGRAM 

COOE EE* APPLICATIONS 

investigation disciplined) 

NAVIGATION 

GEODESY 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

Tha TOPEX array of laser rat roraf lectors allows 
Independent height aeasureaent to be aade froa Island 
calibration sites to verify and calibrate the altlaeter height 


- TOPEX* UNKNOWN- 


SPONSORING COUNTRY/AGENCT 

UNITCO STATES NASA 

FRANCE CNES 


PLANNED ORBIT PARAPETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 120. PIN 
PERIAPSIS- 1334. KP ALT 

PERSONNEL 

PP - C.A. YAPARONE 
PS - R.H. STEWART 


INCLINATION- 63.4 DEG 
APOAPSIS- 1334. KP ALT 


NASA-JPL 

NASA-JPl 


BRIEF DESCRIPTION 

The Ocean Topography Experiment (TOPEX) satellite Is part 
of a project planned to coincide with the world Ocean 
Circulation Eiperlaent to be conducted at the end of the 
decade* The satellite Is designed to collect altlaetry data 
for deteralnlng precise global sea-surface elevations* The 
spacecraft carries a NASA payload as well as a French CNES 
payload* The NASA payload consists of two orlaary Instruments! 
a dua l- fr eouency altimeter and a three-channel* non-scanning 
■Icrowave radloaeter. Other NASA Instruments Include laser 
retroref lectors* a Doppler beacon* and an experimental GPS 
receiver. The CNES payload consists of a radar altimeter and a 
hlgh-preclslor Doppler tracking system (DORIS). The spacecraft 
orbit Is designed to cover the same ground track approximately 
every 10 days. Lifetime of the satellite Is expected to be 3 
to 5 years. 

....... TOPEX* UNKNOWN — — — — — — — 


investigation nape- dual-frequency altipeter 


NSSOC ID- TOPEX -01 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
OCEANOGRAPHY 
NAVIGATION 
GECOESY 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The TOPEX dual-f reouency altimeter measures the 
satel l Ite-to-sea surface range* wave height* and wind speed 
directly beneath the spacecraft. The primary measurement 
freauency Is 13.7 GHz (Ku-Band>* and the second freauency Is 
5.3 Ghz (C-Band). The subseauent range difference measured at 
these two frequencies provides a first-order correction for the 
Influence of the ionosphere. The Instrument Is an upgraded 
version of the type of altimeter that was flown on the GEOS 3 
geodetic satellite and the SEASAT oceanographic satellite* 
Measurement precision Is between 1 and 2 cm. Sharing Its 
antenna with the CNES radar altimeter* the NASA experiment will 
be operating 95X of the time* with the CNES experiment 
operating approx laetel y 5X of the time. 

TOPCX* UNKNOWN — -- 


INVESTIGATION NAME- MICROWAVE RAO IOMETER 


INVESTIGATION NAME- DOPPLER BEACON 

NSSOC ID- TOPEX -04 INVESTIGATIVE PROGRAM 

COOE EE* APPLICATIONS 

INVESTIGATION OI SCIPL INE (S) 
NAVIGATION 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The two-frequency Ooppler beacon on TOPEX Is to be used 
with the Oefense Mapping Agency's Tranet Tracking Syatem. The 
beacon la the prime Instrument for precise orbit determlnat Ion. 

....... TOPEX, UNKNOWN ........ 

INVESTIGATION NAME- GLOBAL POSITIONING SYSTEM (GPS) RECEIVER 

NSSOC ID- TOPEX -05 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE (S> 

NA VIGA TION 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The Global Positioning System (GPS) receiver on the TOPEX 
Is an experimental system which extracts pseudo range (range 
plus a clock bias) from the transmission of the GPS satellites. 
By using double-differenced range measurements froa the 
anticipated 18-satellite operational GPS constellation and 7 or 
B ground stations* the global orbits for TOPEX can be 
determined to subd;c1oeter accuracy. 

....... TOPEX, UNKNOWN--— — — — — — — — — — - — — — — — — — - 

INVESTIGATION NAME- HIGH-PRECISION DOPPLER TRACKING SYSTEM* 
OORIS 

NSSDC ID- TOPEX -06 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP. APPLICATIONS 

INVESTIGATION OI SC IPL I NE C S ) 
NAVIGATION 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The hlgh-prec Is Ion Doppler tracking system (OORIS) to be 
carried on TOPEX Is designed and built by the French CNES to 
enable Doppler-based precision orbit detr rm Inat Ion by CNES. 

TOPEX* UNKNOWN ......... — — 

INVESTIGATION NAME- CNES RADAR ALTIMETER 

NSSDC ID- TOPEX -07 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP. APPLICATIONS 


NSSOC ID- TOPEX -02 INVESTIGATIVE PROGRAM 

COOE EE* APPLICATIONS 

INVESTIGATION 0 1 SC IPL 1 NE ( S ) 
OCEANOGRAPHY 
METEOROLOGY 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The non-scanning microwave radiometer on TOPEX measures 
radl.itlon emitted from water vapor between the satellite and 
the oceai . The Instrument has three channels* each operating 
at o 'e o‘ the following frequencies! 18* 31* and 37 GHz. 
Measurement can provide corrections to altimeter height data 
for the effects of atmospheric water vaoor* 


INVESTIGATION DISCIPLINED) 
OCEANOGRAPHY 
NAVIGATION 
GEOOESV 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The CNES radar altimeter on TOPEX Is a single-channel 
(Ku-Band) Instrument sed to measure sea surface height* The 
CNES altimeter will share the NASA altlaeter antenna by 
operating approx Imately 5t of the time with the NASA altlaeter 
operating 95t of the time* 
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TSS< 


SPACECRAFT COMMON NAME- TSS 

ALTERNATE NAMES- TETHERED SATELLITE SVSTM 

NSSOC 10- TSS 

LAUNCH OATE- 12/00/87 ME 10HT • KG 

LAUNCH SITE- 

LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSSA 

ITALY PSN/CNR 

PLANNEO ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PER 100- 80.3 MIN INCLINATION- 28.5 DEG 

PER I APSI S- 296. KM ALT APOAPSIS- 296. KM ALT 


PERSONNEL 



MG - M.B. 

NOLAN 

NASA MEAOQUARTERS 

SC - R.D. 

HUOSON 

NASA HEADQUARTERS 

PM - J . M . 

SISSON 

NASA-MSFC 

PS - N.H. 

STONE 

NASA-MSFC 


BRIEF DESCRIPTION 

The Tethered Satellite System (TSS)* the "satellite on a 
tiring*" It t Joint U. S./Iltlltn project. Carried Into orbit 
by tht Sptrt Shuttle* TSS deploys experiments In tptce at 
dltttncet of up to approxl attel y 100 kt fro* the Shuttle 
Orblter. Science Inatruaenti reatln tethered either upward or 
downward fro* the aatelllte for about 16 houra at a tine before 
being "reeled" back In. Llalted science operations aay be 
carried out during the deployment and retrieval oerloda. On 
the flrat flight of TSS* the aatelllte It deplored upward on a 
conducting tether to a distance of 20 ka froa the Shuttle. The 
objectives of the first flight (presently the only one funded) 
ore to verify the controlled deployaent* the o*?rat1on and 
retrieval of the tethered satellite* and to carry out 
scientific Investigations In the general areas of tether 
dynaalcs* studies of spacecraft envlronaent* and space plasaa 
physics. Second and third flights are planned to take place at 
lB-aonth Intervals after the first. Frr these later flights* 
Investigations In the fields of ataospherlc* Ionospheric* and 
space plasaa physics and geodynaalcs will be emphasized. The 
Invest Igat Ion selection announceaent for all three flights will 
be aade soon. The TSS Is coaprlsed of two aajor eleaents* the 
Oeployer to be supplied by NASA* and the Satellite to be 
supplied by PSN/CNR. The Oeployer consists of a Spacelab 
pallet* a support structure and deployaent aechanlss* an 
estendlble/retractable booa for Initial deployaent and final 
retrieval of the Satellite* an electrical power and 
distribution subsystea* and a tether and tether control 
capability. An electron gun. capable of drawing a current of uo 
to 1 A along the conducting tether* Is oounted on the Oeployer 
far the use of the Investigators, up to 100 kg of science 
esperlaents can be aounted on the Oeployer. The Satellite Is 
spherical with a dlaaeter of 1.5 a. The upper healtphere 
houses the scientific payload* while the lower healtphere 
contains the support equipment. The spacecraft Is eoulpped 
with cold gas (nitrogen) thrusters to be used for deoloyaent* 
retrieval* and for attitude control In pitch* roll* and yaw 
during station keeping. A 1-a fixed equatorial booa will be 
provided to carry Instruaents. Two Invest Igator-suool led boost 
for electric field aeasureaents can be accoaaodated also. A 
three-ails acceleroaeter Is aounted In the Satellite. The 
spacecraft teleaetry will provide 6% Input/outout channels for 
analog* discrete and digital data. The aailaua olt rate during 
station keeping Is 12 kbs* while 6 kbs will be available during 
deployaent and retrieval. It Is expected that an average power 
of approxlastely SO u (28v dc) will be allocated to the 
Investigations with a total capacity of 1900 u-h. The payload 
aasa for an upward deployed science alsslon Is about 66 kg, for 
a downward deployed science alsslon It Is *6 kg. 


PERSONNEL 


M3 

- O.B. 

BROOME 

NASA heaoquarters 

SC 

- R.J. 

MCNEAL 

NASA MCAOOUARTERS 

PM 

- P.T. 
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NASA -GSFC 

PS 

- C.A. 

REBER 

NASA-GSFC 


BRIEF DESCRIPTION 

The Upper-Ataosphere Research Satellite (uARS) will be 
launched as part of the upper-ataosphere research prograa. The 
basic objectives of the UARS alsslon are to conduct research In 
the ataosphere aoove the tropopause by aeasurlng the global 
budget of constituent trace gases and their chealcal* 
dynaalcal* and radiative behavior. Specifically* the 
objectives are (1) to study energy Input and loss In the upper 
ataospherel (2) to study global ataospherlc photochea Istry l (3) 
to study dynaalcs of the upper ataospherel and (9) to study the 
coupling aaong processes and between ataospherlc regions. The 
UARS has two aajor components. The first Is the Multlalsslon 
Modular Spacecraft (MMS)* designed as a standard bus for NASA 
spacecraft alsslons (e.g.« SMM and Landsat-D)* and consisting 
of three basic modules! attitude control subsysteal power 
subsystea; and coaaunlc at Ions and data handling subsystem. The 
second aajor component Is an Instrument module which provides 
mounting accoamodat Ions for the scientific Instruaents. The 
MMS aalntalns a precise orientation to the local vertical and 
to the velocity vector. There are two onboard tape recorders. 
Three NASA standard 50-A-h nickel-cadmium batteries will fly 
along with the solar cell array. The planned lifetime for the 
mission Is 18 aonths* Halted by the finite amount of stored 
cryogen needed for one of the Instruments. The data are 
returned to earth through the TORSS. A central oat processing 
and storage facility at NASA -GSFC • linked to remote analysis 
and display computers at the Invest Igators' Institutions* 
facilitates the timely processing and analysis of the data. In 
addition to the Invest Igators who are providing Instruments* 
the UARS Science Tea* Includes 10 theoretical Investigator 
groups • 

....... UARS* BRUECKNER— — 

INVEST I G A T I ON NAME- SOLAR ULTRAVIOLET SPEC T RAL IRR ADI ANCE 
MONITOR 120-900 NM 

NSSOC ID- UARS-1 -06 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DI SC I PL I NE ( S ) 
planetary atmospheres 

SOLAR PHYSICS 

PERSONNEL 
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LAB 
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RESEARCH 
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US 
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RESEARCH 

LAB 
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• BAR TOE 

US 

NAVAL 

RESEARCH 
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BRIEF DESCRIPTION 

The main objective of this Investigation Is to Improve 
the existing accuracy of solar flux measurements In the 120 - 
to 900-nm region of the spectrum, and to help determine the 
variations of this flux over a solar cycle. The full-sun 
spectral Irradlance Is measured with two spectral resolutions* 
0.15 and 5 nm * with an absolute accuracy of plus or minus 6 to 
101 (wavelength dependent). The accuracy of the measurements 
below 210 nm relative to measurements of the more stable solar 
continuum above 210 nm Is plus or minus 1 to 51 (wavelength 
dependent). The solar ultraviolet spectral Irradlance monitor 
(SUSIM) consists of two Identical double-dl spers Ion scanning 
spectrometers, seven detectors* and three deuterium calibration 
lamps. The spec trometers and detectors are sealed In a 
canister filled with 1.1 atm of argon gas. One spectrometer Is 
used almost continuously* the second Is used Infrequently to 
track the stability of the first. The deuterium lamps serve as 
secondary standards for Inflight calibration. 

....... UARS* CHANG — —————————————————— 


UARS' 


INVESTIGATION NAME- THEORETICAL ANAL YS I S -CHE** I :* L .RAD I A T I VE . 

AND DYNAMICAL processes-mioole atmosphere 


SPACECRAFT COMMON NAME- UARS 

ALTERNATE NAMES- UPPER ATMOSPh. RESCAR .SA T 


NSSOC 10- UARS-1 -29 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 


NSSDC 10- UARS-1 

LAUNCH DATE- 10/00/89 HEIGHT- 5955. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 


INVESTIGATION DI SC I PL INE ( S ) 
ATMOSPHERIC PHYSICS 

planetary atmospheres 

METEOROLOGY 


SPONSORING COUNTRY /AGENCY 

UNITED STATES NASA-OSSA 

PLANNEO ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 97. MIN INCLINATION- 37. DEG 

PERIAPSIS- 600. KM ALT APOAPSIS- 600. KM ALT 


PERSONNEL 


PI 

- d.S. 

CHANG 

LAURENCE 

LIVERMORE 

LAB 

PI 

- F.w. 

LUTHER 

LA WRENCE 

LIVERMORE 

LAB 

01 

- J.E • 

PENNER 

LAWRENCE 

LIVERMORE 

LAB 

01 

— D . J . 

HUE BRLES 

LAWRENCE 

LIVERMORE 

LAB 


BRIEF DESCRIPTION 

This theoretical Invett Igat Ion studies the mechanisms 
that control upper atmosphere structure variability* and the 
response of the upper atmosphere to natural and cnt hropogenlc 
pert urbat Ions. The focus Is on the chemical* radiative* and 
dynamical processes In the middle atmosphere using 
time-dependent t ranspor t-Mnet 1 cs models. 
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UARS* CUNNOLD' 


INVESTIGATION NAME- PREDICTION OF THE DYNAMICAL IMPACT OF 
CHANGES IN STRATOSPHERIC OZONE 

NSSDC 10- UARS-1 -IS INVESTIGATIVE PROGRAM 

COOE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE'S) 
ATMOSPHERIC PHYSICS 
planetary atmospheres 

METEOROLOGY 

personnel 

PI - D* M# CUNNOLD GEORGIA INST OF TECH 

01 - F.N. ALYEA NASS INST OF TECH 

BRIEF DESCRIPTION 

A principal goal of tMt modeling activity la to eatlaate 
the dynamical reipome of the etmo.^here to chemical 

parturoat Iona* particularly the nature of tranaport In the 
•t ret oiphere* Thla theoretical Invaat 1 gat Ion jaaa the uARS 
data to taat and update a three-dimensional photochemical 
dynamical model of the at ratoaphere* A 32-level modal* 
eatendlng from tha ground to ST km and containing a herliontal 
resolution epproi Imet el y equivalent to qlanetary Nave-number 
18* la used In this study* It contains the prediction of 

between three ana sli long-lived chemical spades* 

....... uARS* GELlER— —————— —————————————— 

INVESTIGATION NAME- OB SE R V .ANAL YS I S-THEORE T IC AL MODELLING 
INVESTIGATIONS OF DYNAMICS FOR UARS 

NSSDC 10- UARS-1 -20 INVESTIGATIVE PROGRAM 

COOE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE'S) 
planetary atmospheres 
meteorology 
atmospheric physics 

PERSONNEL 


PI - M.A* 

GELLER 

NASA-GSFC 

01 - M.R. 

SCHOEBCRL 

NASA-GSFC 

01 - R.S. 

STOLARSKI 

NASA-GSFC 


BRIEF DESCRIPTION 

The major goals of this theoretical Investigation are to 
construct a simulation of uoper-at mo so her e flow regimes and 
utilise the UARS observed parameters* to study the 
resolvabl llty of upper-atmosphere dynamics* by the UARS 
Instruments and subsequent data analysis* and to assess the 
eitent to which upper-atmosphere data must be Included In 
studies of tropospheric climate and In ei tended-range 
forecasting. 

....... UARS* GROSE — ————— ............. 

INVESTIGATION NAME- STRATOSPHERIC TRANSPORT PROCESSES*BUDGET 
OF NINO® C0NSTITUENTS*AN0 energetics 

NSSOC ID- UARS-1 -22 INVESTIGATIVE PROGRAM 

COOE EE. APPLICATIONS 

INVESTIGATION DI SC I PL I NE < S > 
ATMOSPHERIC PHYSICS 
PLANETARY ATMOSPHERES 
METEOROLOGY 

PERSONNEL 


PI 

- 

W *L • 

GROSE 

NASA-LARC 

01 

- 

W.T. 

blackshear 

NASA-LARC 

01 

- 

K.V. 

HAGGARD 

nasa-lar. 

01 

- 

E.E* 

REMSBERG 

NASA-LARC 

01 

- 

R.E* 

turner 

NASA-LARC 

01 

- 

J*E • 

NEALY 

NASA-LARC 


BRIEF DESCRIPTION 

This theoretical Investigation Is a coordinated program 
of theoretical model studies* data analysis* and Interpret at Ion 
designed to study transport processes* budgets of trace 
chemicals* and energetics of the stratosphere* The first d mr t 
of this effort Is devoted to the study of the transport of 
minor constituents* heat* momentum* and potential vortlclty In 
the stratosphere* The second srt utilizes UARS dale to study 
budgets of trace chemicals by determining bulk mass-transfer 
rates within the stratosphere and among the stratosphere* 
troposphere* and mesosphere* The last part of this effort Is 
an analysis of stratosoher 1c energetics* 

....... UARS* MATS— —————— —————————————— 

INVESTIGATION NAME- HIGH RESOLUTION DOPPLER IMAGER CHRDI ) 


PERSONNEL 


PI 

- P.B* 

HAYS 

U OF MICHIGAN 

01 

- G* 

HERNANDEZ 

NOAA-ERL 

01 

- D* 

REES 

U COLLEGE L0N00N 

01 

- R*G* 

ROBLE 

NATL CTR FOR ATMOS RES 


BRIEF DES !RIPT ION 

The objective of this Investigation Is to use a 
high-resolution* Doppler-lmaglng* Fabry-Peret Interferometer to 
detect sharp features In the spectrum of light emitted or 
scattered from the earth's atmosphere* and to obtain the vector 
mind field directly* The Information obtained la used to study 
a series of problems associated mlth the dynamics of the 
atmosphere and the tranaport of minor constituents mlthln the 
atmosphere* There Is a single sensor containing the spectral 
filters and the main objective teleocopv* The telescope Is 
glmballed to view the horizon at too orthogonal dlrectlona* and 
to aeon In the zenith direction for altitude coverage* 

....... uARS* HOLTON— ——————————— 

INVESTIGATION NAME- HAVE OYNAMICS AND TRANSPORT IN THE 
MIDDLE ATMOSPHERE 

NSSDC ID- UARS-1 -17 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE IS) 
■ATMOSPHERIC PHYSICS 
METEOROLOGY 
PLANETARY atmospheres 

PERSONNEL 


PI 

- J *R • 

HOLTON 

U OF 

WASHINGTON 

01 

- J.H. 

WALLACE 

U OF 

WASHINGTON 

01 

- 0*L* 

HARTMANN 

U OF 

WASHINGTON 

01 

- R.E* 

YOUNG 

NASA-ARC 

01 

- C.B* 

LEOVY 

U OF 

WASHINGTON 


BRIEF DESCRIPTION 

This theoretical Investigation uses a program of 
observational analysis using UARS data and numerical modeling 
designed to elucidate the nature of the general circulation of 
the middle atmosphere* the role of dynamics In controlling the 
distribution and variability of various trace * istltuents. and 
the nature and eitent of dynamical Interactions betmeen the 
lower and middle atmosphere* Emphasis Is placed on the rolea 
which large-scale wave notions play In maintaining the budgets 
of momentum* heat* and trace constituent concentrations on a 
global basis In the middle atmosphere* 

....... UARS* LONDON— —————————————— 

INVESTIGATION NAME- RESPONSE OF UPPER ATMOSPHERE PARAMETERS 
TO VARIATIONS OF SOLAR ACTIVITY 

NSSOC ID- UARS-1 -19 IN VES TIGA TI VE PROGRAM 

COOE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE <S> 
ATMOSPHERIC PHYSICS 
planetary atmospheres 
METEOROLOGY 

PERSONNEL 

PI - J. LONDON U OF COLORADO 

01 • G.E* THOMAS U OF COLORADO 

BRIEF DESCRIPTION 

This theoretical Investigation deals with the natural 
variability of the thermal structure and ozone concentrat 1 on of 
the upper atmosphere with emphasis rn their response to 
significant solar variability* It provides de* In tlve testa* 
from analysis of retrieved data* of specified mechanisms by 
which ozone variations are In response to variations In solar 
activity* a two-fold approach Is used: data analysis and 
statistical evaluation nf the oertlnent upper atmosphere 

parameters as they relate to various forms of solar activity; 
and theoretical study of the sensitivity of realistic oodsls of 
the ozone photochemical equilibrium system as related to 
observed and suggested solar variability* 

....... UARS* MILLER 

INVESTIGATION NAME- SYNOPTIC ANAL YS IS+OVNAM IC AL INTERPRETA* 

OF UARS meteorological information 

NSSOC ID- UARS-1 -U INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION OISC IPLINE €S> 
ATMOSPHERIC PHYSICS 
METEOROLOGY 

planetary atmospheres 


NSSOC ID- UARS-1 -02 INVESTIGATIVE PROGRAM PERSONNEL 

CODE EE/CO-OP. APPLICATIONS PI - A*J* MILLER NOAA-NMt 

PI - M.E* GELHAN NOAA-NMC 

INVESTIGATION 0 1 SC IPl I NE * S) 

ATMOSPHERIC PHYSICS 

planetary atmospheres 

METEOROLOGY 



ORIGINAL 
0F POOR 


P.ACf is 

QUALITY 


1 85 



U 0’ COLORADO 
U OF COLORADO 


BRIEF DESCRIPTION 

The objective of tM» theoretical Invest 1 get Ion 1 a to 
■erge teaperature end wind measurements In the stratosphere and 
mesosphere with the Operational National weather Service 
analyses* Energy budget teroa are evaluated* and height and 
teoperature fields (planetary waves) are analysed by Fourier 
analysis. The Interlayer dynaalc coupling aoong the 

troposphere* stratosphere* and aesosohere Is studied also. 

....... UARS* 

INVESTIGATION NAME- ANALYTIC-EMPIRICAL MODELING OF UPPER 
ATMOSPHERE PARAMETERS 

NSSOC 10- UARS-l -21 INVESTIGATIVE PROGRAM 

COOE EE* APPLICATIONS 

INVESTIGATION D1SCIPLINE( S) 
ATMOSPHERIC PHYSICS 
PLANCTARV ATMOSPHERES 
METEOROLOGY 


PERSONNEL 

PI - G.J. ROTTMAN 

01 • J. LONDON 

BRIEF DESCRIPTION 

The objective of this Investigation Is to aeasure the 
solar spectrua at wavelengths between 120 and 500 no with an 
absolute accuracy better than lot. Teaporal variations of the 
solar radiation are followed to within 1 to 21 during these 
■lesions. The Investigation utilizes a l/8-o Ebert-Fastle 
spectroaeter with app roa laate ly 0.15-no spectral resolution. 
It has three separate data channels* each using a phototube 
optlolied for different* but overlapping* portions of the 
Instruaent spectral range. Solar data are taken on a dally 
basis and analysed to establish correlations of the spectral 
Irradlance with solar rotation and with solar activity (10.7-ca 
f l us levels* sunspot nuaber* calcium plage area* solar flares* 
etc.). The noraal aode of operation Involves a 4-h duty cycle 
per day. Of this total tlae* 1 h Is spent observing the sun 
and the reaalnder of the tlae Is spent In calibration 
activities. Ten to 15 stars are chosen for the calibration 


PERSONNEL 


PI 

- C.A. 

REBE R 

NASA- GSFC 

01 

- F.T. 

HUANG 

COMPUTER SCIENCES C0RP 

01 

- A* E • 

HEOIN 

NASA-GSFC 

01 

- C* 

HILSENRATh 

NASA-GSF C 


BRIEF DESCRIPTION 

The prlaary objectives of this theoretical Investigation 
are the organliat Ion* ea Irlcal aodellng* and geophysical 
Interpretat Ion of the various data acquired fro* the UARS. A 
secondary objective Is the acquisition of coapleaentary data 
froa other sources (e.g.* the operational NO AA satellites) for 
use In this analysis and for use by the UARS Science Teaa. A 
substantial part of the Investigation Is the calculation of a 
t lae-dependent • three-dlaens lonal • analytlc-eaplrlcol aodel 
uslrg data on ataospherlc teaperature* alnor species ailing 
ratios* etc. The aodellng technique Is a direct follow-up to 
the OGO Model and the Mass Soectroaeter-Incoherent Scatter 
(MSIS) Model which have proven quite successful for 

theraospherlc research* and to the current eaplrlcal Ozone 
Model* all of which were developed and are available at the 
Goddard Space Flight Center* Code GIG* Greenbelt* Md. 20771. 

.... UARS. ROCHE- - ......................... 

INVESTIGATION NAME - ALTITU0E DISTRIBUTION OF ATMOSPHERIC 

MINOR SPECIES AN0 TEMP. IN 10-G0KM RANGE 

NSSOC 10- UARS-l -05 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION 01 SC IPL I NE C S ) 
METEOROLOGY 
ATMOSPHERIC PHYSICS 
PLANETARY ATMOSPHERES 

PERSONNEL 


PI 

. 

A*E* 

ROCHE 

LOCKHEED PALO 

ALTO 

01 


J* 6 • 

KUMER 

LOCKHEED PALO 

alto 

01 


R.D* 

SEARS 

LOCKHEED 9 AL0 

alto 

01 


T.C* 

JAMES 

LOCKHEED PALO 

ALTO 

01 


L • R • 

MEGILL 

UTAH STATE U 


01 


K* C* 

baker 

UTAH STATE U 


01 


0.G* 

murcray 

U OF DENVER 


01 


A. 

GOLDMAN 

U OF DENVER 


01 


J* C* 

GILLE 

NATL CTR FOR 

ATMQS RES 


BRIEF DESCRIPTION 

The Investigation objectives are to reaotely aeasure the 
stratospher 1c composition <m? 0* N20* NO** HN03* C12* CIO* HCl* 
03* C02* and Cha) and teaperature In the 10- to G0-ka altitude 

range* The cowposltlon and teaperature are deteralned froa 
aeasureaents of limb emission spectra In the 3*5- to 
12-alcroaeter Infrared wavelength range* The necessary high 
sensitivity* background fljs discrimination* and spectral 
resolution are provided by a cryogenlcally cooled solld-etalon 
spectroaeter using a linear detector array to slaultaneouoly 
cover the 10- to 60-ka range with 2-ka resolution. The 
spectral resolution Is 0*25 Inverse c«* Three days are 

required to achieve global coverage within the Measured 75-deg 
latitude region. 

....... UARS* ROTTMAN-- ...... 

INVESTIGATION NAME- ULTRAVIOLET SOLAR SPECTRAL IRR A 01 ANCE 
E kPERlMENT 

NSSOC ID- UARS-l -0 A INVESTIGATIVE PROGRAM 

COOE EE* APPLICATIONS 

INVESTIGATION 0 1 SC IPL I NE< S ) 
ATMOSPHERIC PHYSICS 
PLANETARY atmospheres 
SOLAR PHYSICS 


....... UARS* RUSSELL* 3RD-— — — — — — — ————— — 

INVESTIGATION NAME- HALOGEN 0CCULTATI0N EXPERIMENT CHALOE) 

NSSOC 10- UARS-l -09 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION 01 SC IPL INE (S ) 
ATMOSPHERIC PHYSICS 
METEOROLOGY 

planetary atmospheres 


PERSONNEL 



PI 

- J.M. 

RUSSELL* 3R0 

NASA-LARC 

01 

- J* 

PARK 

COLL OF WILLIAM ♦ MARY 

01 

- S *R • 

0RAYS0N 

U OF MICHIGAN 

01 

- P.J. 

CRUTZEN 

mpi-chemistry 

01 

- R*J* 

CICERONE 

NATL CTR FOR ATMOS RES 

01 

- P*L • 

HANST 

ENVIRON PROTECT AGENCY 

01 

- J.E* 

FREDERICK 

NASA-GSFC 

01 

- J.E* 

HARR IES 

RUTHERF0R0 APPLETON L* 

01 

- A.F* 

TUCK 

METEOROLOGICAL OFFICE 


BRIER DESCRIPTION 

The objective of this Inveat Igat Ion It to aeasure* using 
solar occultatlon techniques* the upper-etaoapheric vertical 
concentration profiles of H20* 03* hCI* hf , NO* CHA* HN03* and 
C02* Pressure In the altitude range froa 10 to 55 ka Is 
■assured also* The aeasureaents are used to study trace gas 
sources and sinks and upper-ataosphere transport* and to 
validate photochealcal and ataosoherlc dynamics models. A 
four-channel gas-filter correlation radiometer and a 
five-channel filter radiometer mounted on a coaaon chassis with 
azlauth and elevation scan capability are used* The gas filter 
correlation radloaetry Is used to aeasure hCI* hF* Cha* NO* and 
C02* and broadband filter spectroscopy Is used to measure H20* 
03* HN03* and CO 2* The C02 data are used to obtain the 

ataospherlc pressure profile* 

....... uARS* TAYLOR-— ——————— ———————————— 

INVESTIGATION NAME- AN IMPROVED STRATOSPHERIC AND 
MESOSPHERIC SOUNDER (ISAMS) 

NSSOC ID- UARS-l -11 INVESTIGATIVE PROGRAM 

C00E CE/CO-OP. APPLICATIONS 

INVESTIGATION DISCIPLINE S) 
ATMOSPHERIC PHYSICS 

METEOROLOGY 
PLANETARY ATMOSPHERES 

PERSONNEL 


PI 


F.W. 

TAYLOR 

OXFORO U 



01 


R. 

HUNNEMAN 

READING U 



01 


H. 

HADLEY 

RUTHERFORD 

APPLETON 

L 

01 


K.H. 

OAV IES 

rutherforo 

APPLETON 

L 

01 


G.D. 

peskett 

OXFORD U 



01 


C.O* 

RODGERS 

OXFORO U 



01 


E • J • 

WILLIAMSON 

OXFORD U 



01 


J • J • 

BARNETT 

OXFORO U 



01 


J.G. 

WHl TNEY 

OXFORD U 



01 


C.A. 

BAILEY 

OXFORD U 



01 


G .R . 

THORTON 

OXFORD U 



01 


J.S. 

SEELEY 

RE AO I NG U 



01 


J.M. 

RUSSELL. 3RD 

nasa-larc 




BRIEF DESCRIPTION 

The Invest Igat 1 on objective Is to aake global 
measurements of radiation from C02* M20* CO* NO* N20* and Cha* 
These aeasureaents yield (1) the kinetic teaperature* 
vibrational temperature* and altitude distribution for C02 I (2) 
the H20 concentration froa 15 to 110 kai (3) the CO altitude 
d 1st r 1 but Ion J (A) the NO altitude distribution! (5) the N20 
altitude dlstrlbut lonl and (G) the Cha altitude distribution* 
These parameters are obtained as a function of time and 
location* The Improved st rat ospherlc and mesospheric sounder 
Is an Infrared radiometer observing thermal emission and 
resonance fluorescence of solar radiation from the atmospheric 
limb by gas correlation spectroscopy* The spectral range 
covered Is 2*7 to 100 micrometers* The altitude range estends 


1S6 


(to approi Imately 1 deg K accuracy) and compoaltlon (to 
approi laatel y iOt accuracy) can do oado with a vortical 
reaolut Ion better thon 3 km and a horizontal roaolutlon of COO 
kn (llaltod by oooootry of Hob path)* 

- UMSi THUIUICII-— —————————————— 

INVESTIGATION NAME- TEMPERATURE AND WIND MEASUREMENT IN THE 
MESOSPHERE AND LOWER THERMOSPHERE 

NSSDC 10- UARS-1 -01 INVESTIGATIVE PROGRAM 

COOE EE/CO-OP. APPLICATIONS 

INVESTIGATION 01 SCIPLINE (S) 
ATMOSPHERIC PHYSICS 
PLANETARY ATMOSPHERES 
METEOROLOGY 


furthor the underatandlng of the atratoaphere* and to atudy ito 
Interactions with the tropoaphere* These objectives are 
achieved throuQh two primary activities* analysis and 
diagnosis* A comprehensive three-dimensional numerical model 
of the troposphere and stratosphere Is used* 

....... ums, WILLSON - 

INVESTIGATION NAME- INSTRUMENT OF OPPOR TUNI TY -ACT 1VE CAVITY 
RADIOMETER 

NSSOC 10- UARS-1 -2T INVESTIGATIVE PROGRAM 

COOE EE i SCIENCE 

INVESTIGATION DISCIPLINE <S > 
ATMOSPHERIC PHYSICS 
SOLAR PHYSICS 


PERSONNEL 
PI - G* 

thuillier 

CNRS-SA 

01 

- P. 

CONNES 

PARIS OBSERVATORY 

01 

- H. 

TEITELBAUM 

CNRS-SA 

01 

- M.l* 

DUB01N 

CNET 

01 

- P. 

BLUM 

U OF BONN 

01 

- S.S* 

CHANDRA 

NASA-GSFC 

01 

- A. 

CHEOIN 

CNRS-SA 

01 

- N. 

SCOTT 

CNRS-SA 

BRIEF 

DESCRIPTION 



The Inves tlgatlon objectives are to measure 
simultaneously the wind and temperature In the high mesosphere 
and low thermosphere • using a remote sensing method* and to 
derive the eddy diffusion coefficient* Absolute line 
Intensities of the wavelengths listed below are also measured* 
The flight Instrument Is composed of two main units* The upper 
part Is a Cassegrain-type telescope* The lower part consists 
•f a field-compensated Mlchelson Inter f er ometer and associated 
optics* detectors* laser unit* electromechanl sms • and 
electronics* The wavelengths measured are 5577* 6300* 7276* 
7319* and 7371 A* The spectral scanning Is achieved by a 
small-angle prism* changing the optical path approilmat ely 1 
wavelength In lb steps* The limb Is scanned In steps from 400 
» o 70 km* The field of view Is 2 deg In a horizontal plane and 
the vertical field of view varies from lb are-mln In the 
thermosphere to 4 arc-mln for mesospheric observat Ions* The 
duration of a complete scan for a given line Is 1*9 s* 


PERSONNEL 

EM - R.C. WILLSON NASA-JPL 

ES - R.C* WILLSON NASA-JPL 

BRIEF DESCRIPTION 

The objective of this esperlment Is the measurement of 
the total solar Irradlance with state-of-the-art accuracy and 
precision. This esperlment Is part of a long-term program of 
e stra-atmospherle observations to determine the magnitude and 
direction of variations In the output of the total 
solar-optical energy* The 4 nstrument measures solar output 
from the far UV through the far IR wavelengths using three* 
electrically self-calibrated* cavity detector pyrhel lometers 
each capable of defining the absolute Irradlance with an 
uncertainty of plus or minus 0*11* and with a resolution of 
plus or minus 0*02X* 

.... UARS* WINNINGHAM- 

INVESTIGATION NAME- PARTICLE ENVIRONMENT MONITOR (PEN) 

NSSDC ID- UARS-1 -07 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DI SC I PL I NE (S ) 
IONOSPHERES 
PLANETARY ATMUSPHERES 
PARTICLES AND MELOS 


....... UARS* WATERS 

INVEST IG AT I ON NAME- MICROWAVE LIMB SOUNDER (MLS) 


NSSDC ID- UARS-1 -13 INVESTIGATIVE PROGRAM 

COOE EE. APPLICATIONS 

INVESTIGATION DI SC IPL I Nr ( S > 
PARTICLES AN0 FIELDS 
METEOROLOGY 

planetary atmospheres 


PERSONNEL 


PI 

— J* w • 

WATERS 

NASA-JPL 

01 

- R. 

JARNOT 

NASA-JPL 

01 

- H. 

PICKETT 

NASA-JPL 

01 

- W* 

WILSON 

NASA-JPL 

01 

- P. 

ZIMMERMAN 

NASA-JPL 


BRIEF DESCRIPTION 

The objective of the microwave limb sounder (MLS) 
Investigation Is to ma*Y.jre 03* CIO* H202* and the magnetic 
field and pressure In the upper atmosphere* The spectral 
region covered la from b3 to 29$ Ghz* The sampled altitude 
range estends from IS to 110 km. The Instrument has a 2-s 
Integration time with longer Integrations performed as 
appropriate during data reduction. Absolute accuracy of the 
MLS Is aoproilmatel i St for composition* and approi Imately 2 
deg K for temperature. vertical resolution for profile 
measurements Is 3 to b km! horizontal resolution Is 30 km 
across and 300 km along the observation direction* Complete 
profiles are obtained In less than 50 s* 


....... UARS* WHITE— — — — — — — — — — — — 

INVESTIGATION NAME- THEORETICAL INVESTIGATION PHYSICS. 

CHEMISTRY, AND 0YN AM ICS -STRATOSPHERE 


NSSOC ID- UARS-1 -25 INVESTIGATIVE PROGRAM 

CODE EE/C0-0P. APPLICATIONS 

INVESTIGATION DI SC IPL I NE ( S) 
ATMOSPHERIC PHYSICS 
PLANETARY ATMOSPHERES 
METEOROLOGY 

PERSONNEL 


PI 

- P. 

WHITE 

METEOROLOGICAL 

OFFICE 

01 

- A.F. 

TUCK 

meteorological 

OFFICE 

01 

— A • 

O'NEILL 

METEOROLOGICAL 

OFFICE 


original 

OF POOR 


PACE is 
QUALITY 


PERSONNEL 


PI 


J.0* 

WINNINGHAM 

SOUTHWEST RES INST 

01 


P.M. 

BANKS 

STANFORD U 

01 


J.L* 

BURCH 

SOUTHWEST RES INST 

01 


H.0* 

VOSS 

LOCKHEEO PALO ALTO 

01 


W.L* 

imhof 

L0CKHEE0 PALO ALTO 

01 


J *B • 

REAGAN 

LOCKHEED PALO ALTO 

01 


M.H* 

REES 

U OF ALASKA 

01 


G.C* 

REID 

N0AA-ERL 

01 


R.G* 

R0BLE 

NATL CTR FOR ATMOS RES 

01 


P • J • 

CRUTZEN 

MPI-CHEMISTRY 

01 


T.A. 

P0TEMRA 

APPLICD PHYSICS LAB 

01 


R • W • 

NIGHTENGALE 

LOCKHEED PALO ALTO 


BRIEF DESCRIPTION 

The objective of this Investigation Is to determine the 
global Input of charged-part 1c le energy Into the earth's 
stratosphere* mesosphere* and t hermospher e* and to understand 
the atmospheric processes Involved* Direct In situ 
measurements of precipitation electrons In the energy range 
from 100 eV to 5 MeV and of protons In the energy range from 
100 eV to 200 MeV are made with a medium-energy particle 
apectrometer (MEPS) and a high-energy particle spectrometer 
(HEPS)* In addition* global Images and energy spectra of 
atmospheric X rays produced by electron preclpltat Ion are 
obtained over the energy range from b to 150 keV with an 
atmospheric x-ray Imaging spec trometer • The data from these 
Instruments are used as Input to computat lonel models* 

....... UARS* ZURE* 

INVESTIGATION NAME- RAD IA T I VE- D YN AM I C BALANCES IN THE 
MCS 0SPH r R E 


NSSDC ID- UARS-1 -23 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE (S) 
ATMOSPHERIC PHYSICS 
PLANETARY ATMOSPHERES 
METEOROLOGY 

PERSONNEL 

PI - R.W* ZUREK NASA-JPL 

BRIEF DESCRIPTION 

The overall objective of this theoretical Investigation 
la to construct a comprehensive and consistent climatology 
model of the mesosohere as observed by UARS* F rom t h 
mesospheric data* this analysis produces (1) the radiative 
budget based on 03 and 02 absorption of solar radiance and C02 
emission. Including the effects of the latter on 
non-thermodynemlc equilibrium! and (2) the dynamical 
climatology features of the mesosphere* showing the relative 
contr Ibut Ions to the heat and momentum budgets „y adiabatic 


187 





h»a t Ing* by the Mean ■•rid Ion# l circulation* and by addlaa 
(waves)* Tha eddy contribution la aooaratad Into standing and 
transient component* which Include dynamical fluies due to 


spacecraft common name- ulysses 


average radlua of curvature la 9*2 cm. The aolar wind Ion 
analyier makes three-dimensional Measurement! of solar-wind 
Iona Nlth energies In the range between 257 eV and 35 keV per 
charge* It consists of e 105-deg spher leal -sect Ion 
electrostatic analyier fitted with 16 CEM sensors which cover a 
polar angle range of SO deg* It Is mounted so that the first 
CEM views along the spin ails direction and the sliteenth at a 
polar angle of 75 deg from the spin ails* A stepping motor Is 
ustd to rotate any one of seven apertures Into place* The Mass 



alternate names- ISPM-B* ISO 

INTERNATIONL SOLAR POLAR * SOLAR POLAR 
ISPM/CENTAURt ISPM 

NSSOC 10- 1SPESA 

LAUNCH DATE- 05/23/86 WEIGHT- 370* KG 

LAUNCH SITE- KENNEDY ..PACE CENTER* UNITEO STATES 
LAUNCH VEHICLE* SHTLE-CGP 

SPONSORING COUNTRY/AGENCY 

INTERNATIONAL ESA 

PLANNEO ORBIT PARAMETERS 
ORBIT TYPE- HELIOCENTRIC 

ORBIT PERIOD- 2190* OATS INCLINATION- SI* DEG 

PERIAPS1S- 1*1 AU RAO APOAPSIS- 5*0 AU RAD 

PERSONNEL 

PM - D. EATON ESA-ESTEC 

PS - K • P • WENZEL ESA-ESTEC 

BRIEF DESCRIPTION 

The prlnary objectives of ULYSSES* formerly the 

Internet lonal Solar Polar Mission (ISPM)* are to Invostlgate* 
as a function of solar latitude* the properties of the solar 
wind* the sun-wind Interface* the heliospheric magnetic field* 
solar X rays* solar radio oursts and plasma waves* solar and 
galactic cosmic rays* and the Interolanet ary/ Int erst ell ar 
neutral dust and gas* ISPM also Investigates cosmic gamma-ray 
bursts and searches for gravitational waves* Secondary 
objectives Include Interolanetary wnd olenetary physics 

Investigations during the Initial Eart h-Jup1ter phase and 
Investigations in the Jovian magnetosphere* Following the 
Jupiter swlngby* the spacecraft travels In a heliocentric orbit 
with high hellographlc Inclination* and passes over the 
rotational poles of the mun* Radio-science 

Inter a isc I d 1 1n#ry/t heoret 1 cal Investigation* are conducted In 
addition to the operation of nine scientific Instruments* The 
ISPM spacecraft Is spin stabilised at a rata of 5 rpm and Its 
high-gain antenna points continuously to the earth* It carries 
a scientific payload of 55 kg and Is powered by a single 
radio-isotope generator providing 290 w of power* The 

telemetry system operates In the X-band (S GHz)* A low-power 
S-band (2 GHz) transmitter Is also carried for dual-frequency 
radio- science Investigations and early orbit maneuvers* The 
uplink telecommunication system works In S-band* Throughout 
the mission the spacecraft will be tracked by the 39-m antennas 
of NASA** Deep Space Network for 6 hours per day* providing 
real-time data at a rate of 1029 bps* During the remaining 16 
nours data are stored onboard at a rate of 512 bos* and played 
back during the neat tracking period* The original mission 
plan* consisted of two spacecraft* one built by LSA and the 
other oy NASA. NASA cancelled Its spacecraft In 1981. The 
list of theoretical and Interdisc lol Inary Invest Igators Is 
given In Appendla B10* 

....... ULYSSES. BAME — — — ————— ————————— — 

INVESTIGATION NAME- PLASMA SPECTROMETER 

NSSDC ID- ISPESA -05 INVESTIGATIVE PROGRAM 

CODE E7/C0-0P 

INVESTIGATION D I SC I PU NE ( S) 

SOLAR PHYSICS 
PARTICLES AND FIELDS 

PERSONNEL 


PI 

- 

S.J* 

BAME 

LOS ALAMOS NAT LAB 

01 

- 

J • R • 

ASBRI0GE 

LOS ALAMOS NAT LAB 

01 

- 

A* 

BARNES 

NASA- ARC 

01 

- 

W.C* 

FELDMAN 

LOS ALAMOS NAT LAB 

01 

- 

J*T* 

GOSLING 

LOS ALAMOS NAT LAB 

01 

- 

T.C. 

H0LZER 

NATL CTR FOR ATMOS RES 

01 

- 

M*M* 

NEUGEBAUER 

NASA-JPL 

01 

- 

H* R. 

ROSE NBA UER 

MPI-AERONOMY 

Cl 

- 

G.L* 

SISCOE 

U OF CALIF* LA 

01 

- 

S.T* 

SUESS 

NOAA-ERL 

01 

- 

R.O. 

ZMICKL 

LOS ALAMOS NAT LAB 

01 

- 

B.E* 

GOLDSTEIN 

NASA-JPL 


BRIEF DESCRIPTION 

The objectives of this Investigation are (1) to 
Investigate and characterize bulk-flow parameters and 
1nternal-st ate conditions ot the solar wind as functions of 
sc lar latitude; (2) to Investigate radial variations of solar 
vlnd properties between Earth and Jupiter) and (3) to 
Investigate the solar wind Interactions with the Jovian 
magnet osphere* The Instrument consists of two sensor systems 
and associated electronics that Interface with the spacecraft* 
Electrons In the energy range between 1 and 900 eV are measured 
by a 1 20 -deg spherical-sect Ion electrostatic analyzer with 
seven channel electron multipliers (CEMs) which cover a polar 
angle range of 196 deg* The plate spacing Is 0*35 cm and the 


of the electron Instrument Is 2*6 kg* It uses 2*6 w of power 
and has a data rate of 29 bps In storage mode and 98 bps In 
tracking mode* The mass of the Ion Instrument Is 9*1 kg* it 
uses 2*9 w mean and 7 w peak power* and has a data rate of 56 
bps In storage mode and 112 bps In tracking mode* 

------- ULYSSES* BERTOTTI— ——— ——— ————————— 

INVESTIGATION NAME- RA0I0 SCIENCE 

NSSOC ID- ISPESA -11 INVESTIGATIVE PROGRAM 

CODE EZ/CO-OP 

INVESTIGATION 01 SC I PL I NE ( S ) 

RADIO PHYSICS 

HIGH ENERGY ASTROPHYSICS 

PERSONNEL 


PI 

- H • 

BERTOTTI 

U OF 

PAVIA 


OI 

- A * J * 

AN0ERS0N 

U OF 

UPPSALA 


01 

- P. 

bonifazi 

CNR* 

SPACE PLASMA 

LAB 

01 

- M* 

D0BR0W0LNV 

CNR* 

SPACE PLASMA 

LAB 

01 

• H*G* 

SCHCRNECK 

U OF 

UPPSALA 



BRIEF DESCRIPTION 

The objective of this radio science Invest Igat Ion Is to 
search for low-f reouency Cl* E— 9 to l.E-2 Hz) gravltat lonal 
waves eipected to be generated by the violent collapse of 
stars* galactic nuclei and other astrophyslcal objects* and for 
a gravitational wave background* Ooppler data to be analyzed 
for charocterl stl c signatures are recorded during phases of the 
ISPM opposition* using the spacecraft telecommunication system 
and the NASA OSN* Correlative measurements with Galileo are 
planned* 

....... ULYSSES* 3L0ECKLER ... — 

INVESTIGATION NAME- SOLAR ulNO ION COMPOSITION SPECTROMETER 

NSSDC ID- ISPESA -09 INVESTIGATIVE PROGRAM 

CODE EZ/CO-OP 

INVESTIGATION DI SC I PL I NE ( S) 

SOLAR PHYSICS 
PARTICLES AN0 FIELOS 

PERSONNEL 


PI 

- 

G* 

GLOECKLER 

U OF MARYLAND 

01 

- 

J* 

GEISS 

U OF BERNE 

01 

- 

H* 

balsigeh 

U OF BERNE 

01 

- 

L.A. 

FISK 

U OF NEW HAMPSHIRE 

01 

- 

F *0 • 

GLIEM 

BRAUNSCHWEIG TECH U 

01 

- 

F*M. 

IPAVICH 

U OF MARYLAND 

01 

- 

J* 

MCKENZIE 

0ANISH SPACE RES INST 

01 

- 

K.U* 

OGILVIE 

NASA-GSFC 
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BRIEF OCSCRIPTION 

This Investigation utilizes a Solar wind Ion Composition 
Spectrometer (SwICS) to determine the elemental and Ionic 
composition* tempo ra tu res* and mean speeds of all major solar 
wind Ions from h through Fe* The rang# of wind speed covered 
Is 195 through 1350 km/s* and the energy /c harge (E/0) range Is 
110 eV/Q through 66*7 keV/0* Collimated Ions first enter an 
electrostatic anBiyi^r and are post -accelerated* after eslt* by 
a flied 30-kV potential (V) Into a t 1me-of-f light (T) chamber 
and then Into a solid state detector vhlch measures the energy* 
E*V* From the measured values of E/O* T* and C*V* the energy* 
charge* and mass of an entering Ion are fully determined* The 
Instrument has a mass of 5*6 kg* uses 3*6 w mean and 9*7 w peak 
power* and has a data rete of 99 bos In storage mode and 88 bps 
In tracking mode* 
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brief description 

The objectives Of this Invea 1 1 got 1 on are to Study 
oartlculeta oottor with aaoioo between S.C-1B and 5.E-10 g In 
tha heliosphere! to determine Its physical and dynamical 
propartlaa a* a function of ecliptic tatttuda and heliocentric 
district; and to Investigate its interaction wl th other 
Intarp lanetory /Interstellar phenomena such aa solar radiation* 
solar alnd* heliospheric magnetic flald* and Intaratallar 
neutral gaa. Tha Instrument la a mu It 1 c o Inc 1 dance plasma 
Impact datactor which measures aaaa* speed* flight direction 
and electric charge of individual dust particles* The 
instruaent has a aaas of 3*73 kg ana uses 2*0 w of power* The 
data rata 1i l boa* 


PERSONNEL 


ULYSSES* HEDGE COCK • 


INVESTIGATION NAME- MAGNETIC FIELD 


NSSDC 10- ISPESA -08 


PERSONNEL 


INVESTIGATIVE PROGRAM 
CODt E2 /CO-OP 

INVESTIGATION 01 SC IPL I NEC S) 
PARTICLES AND P1EL0S 
SOLAR PHYSICS 


PI 

- P*C. 

HE0GEC0CK 

IMPERIAL 

COLLEGE 

01 

- A* 

BAL0GH 

IMPERIAL 

COLLEGC 

01 

- E • J* 

SMITH 

nasa-jpl 


01 

— B • T* 

TSURUTANI 

nasa-jpl 



BRIEF DESCRIPTION 

The objectives of this Investigation are to deteralne the 
strength and geometry of tha Int arpl an at ary aaqnatlc flalu In 
tha Inner heliosphere (part Icularl y at high solar latitudes) 
and to Investigate the hellographlc latitude dependence of the 
field fluctuation spectra with special eaohasls on the 
frequency range below 0*01 hi. Secondary objectives are to 
study the Internal dynaalcs of the sola' wind* the role of 
discontinuities and waves In the Interplanetary field on 
propagation and acceleration of energetic osrtlcles* the 
Interp lanetar y propagation and development of discontinuities 
and waves* and the structure and dynamics of the dusk region of 
the Jovian magnetosphere* The Instrument consists of a 
trlailal fluxga.e magnet omet nr « a vector helium magnetometer • 
and associated electronics* f he Instrument has a mass of a*75 
kg and uses 5*0 w of power* It has a data rate of AO bos In 
the cruise mode and 80 bps In the tracking mode* 
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BRIEF DESCRIPTION 

The objectives of this Investigation are to study the 
acceleration and storage of energetic electrons accelerated 
during solar flares by measuring solar x-radlatlon! to Identify 
gamma-ray burst sources with known celestial objects or 
phenomenal and to study plasma and energetic charged particle 
processes In the Jovian magnetosphere* The Instrument consists 
of two hemispherical cesium Iodide (sodium) crystals coupled to 
curved cathode photomultipliers! two small solid-state 
detectors with an americium 2A1 radioactive source deposited on 
the sensors* and a digital electronics unit* The scintillation 
counters measure x rays In the energy range from 13 to 130 keV* 
while the solid state detectors measure x rays from 3 to 15 
keV* The Instrument has a mass of 2*0 kg* uses 2*8 w of power* 
and has a data rate of 20 bps In storage mode and AO bps In 
tracking mode. 
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The objectives of this Investigation are (1) to study the 
composition* energy spectra and spatial distribution of Ions In 
the energy • »»»,e 80 keV/nucleon to 13 MeV/nu^leon and (2) to 
study the temperature* bulk velocity ano density of the 
Interstellar neutral gas In the vicinity of tie solar system* 
The Investigation comprises two Independent sensor systems* the 
Ion measurements being madr by a set of four solid state 
detector telescopes with active anticoincidence shields having 
a total geometric factor of 0.A sq cm-sr* The front element of 
each telescope Is an epitaxial silicon detector of 5 micrometer 
thickness* The neutral gas sersor uses a channeltron to 
amplify and count secondary electrons produced by neutral 
particle Impact on a lithium flw-rlde surface* The latter la 
periodically refreshed via a • ee*~d filament* Automatic 
scanning of the neutral gas sen* >r Is provided by a stepping 
motor* and a mechanical collimator uppresses charged particles 
and photoelectrons* The complete nstrument has a mass of A*C 
kg and uses 3*1 w of power* The data rate Is 18 bps In the 
tracking mode* 
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DESCRIPTION 

The objectives of 

this Invest 1 gat Ion are (1) 


to 

Investigate the solar-flare process with measurements of 
non-relat Ivlst 1c and relativistic electrons* and 
non-relat Ivlat 1c Ions* and their dependence on <iel lolat 1 tudet 
(2) to Investigate solar elemental abundances with measurements 
of chemical composition of nuclei of solar origin at all 
hel lolat 1 tudes l (3) to Investigate the Interplanetary 
propagation of solar energetic particles by measurement of 
anisotropy and composition parameters; (A) to Investigate 
acceleration processes! and (3) to Investigate temporal and 
spatial variations of particle Intensity In and near the Jovian 
magnetosphere* The Instrumentation consists of two 
double-ended solid state detector system* which measure Ions In 
the range 50 keV to 5 MeV ana electron* In the range 30 to 300 
keV* and a (dE/dX* E) telescope using a 5-mlcrooeter-thlck 
front detector for Ion elemental abundances In the range 1 to 
13 MeV/nucleon (Fe). Each double-ended system Is composed on 
one end of a foil spectrometer In which a 0*35 mg/sq cm thin 
foil excludes Ions below 0*330 keV* allowing electrons above 30 
keV to be detected* Further* one of the other enos of one of 
the systems Is a magnetic spec t romet er * using a rare-earth 
magnet to separate electrons from Ions (geometric factor for 
Ions Is approximately 0*5 so cm-sr« and for electrons 0*05 sq 
cm-sr) • Orlentatlen of the sensor systems Is such that 
complete pitch-angle coverage Is obtained* The Instrument has 
a mass of 3*8 kg Including shielding* and uses A*0 w of power* 
The date rate Is 80 bps In cruise mode and 180 bps In tracking 
mode* 
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Th* oojectlvet of this Invaa ligation art to atudy the 
energy* charge* and ■••• apectra of energetic chrrged part Idea 
In Interplanetary aoatt In tht energy rang* fro" aoproi taatt l y 
0*9 "ef/nucleon (fo*- protona) to approi laat tl y 100 MaV/nucltonl 
and to atudy aoatlal gradients ar.d tht propagation of chargtd 
part 1c lit throughout tht htllsaphere by ataaurlng abaolutt flu* 
and vactor anlaMraoy* Tht Inatruatnt conalata of ala 
charged-part Ula ttltacopta (CPU and aaaoclattd electronic!. 
A high-energy telescope provides eaaauraeenta of tht chtolcal 
and laotoplc coopoaltlon and of tht tntrgir aptctruo of tht 
coaalc radiation above eoproilaetely 10 NeV/nucl ton. a 

lew-energy Itltaaopt (LET! tatanda chtolcal coopoaltlon and 
aptctral otaaurtotnta downwaro to <1 "ev/nuclton. Tht 
anlaatroor ttltacopta* In conjunction with tht l£T* provld# a 
otana of dttorolnlng tht dlatrlbutlon of arrival dlrtctlona In 
Ihrtt d 1 of no 1 ona of low-energy protona and Ht nucltl* A 
high- f lua ttltacopt provldta otaaurtotnta of tht 1nten§1ty and 
arrival direction of protona* Ht* C* *1* 0* and *t-groyp nuclei 
In hlgh-flua tnvlronotnto* auch aa Inttnat aolar flarta or 
Jup1ttr*a oagnttoaphtrt • where tht other atnaor system oar 
btcoot aaturattd. Each CPT provldta output to a 

data-procaaa Ing unit (OPJI. Tht electron ttltacopt canalata of 
a double Cerenkov and semiconductor detector ttltacopt which 
Inttrfacta with the OPU. The Inatruatnt haa a otaa of 19.t kg 
Including ahltldlng and uata l*.t w of power. Tht data rate fa 
•0 bpa In cruise code and 1*0 bpt In tracking aodc 


SPACECRAFT CONNOR NAPE- VENUS RADAR MAPPER 
ALTERNATE RAPES- VRN 
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LAUNCH DATE- os/oo/bb HEIGHT- 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 
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UNITED ST AT Erf 
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BRIEF DESCRIPTION 

Tht Vtnua Radar "aoptr (VRN) la a lov-coat olaalon 
developed br JPL. Thu adtn:t objectlvta art (1) to nap oort 
than 70S of Vtnua at rtaolutlona equivalent to 1 ko/llnt pair* 
or better) (2) to obtain 100-o vertical rraolutlon altloeter 
data over aa ouch af the planet aa poaaibltl and (3) take 
gravity field "teeurtNtnte over artaa not covered by Pioneer 
Vtnua Orblter. The apacecraft uata protofllght unite froa 
voyager prefllght testing. Electric power la aupplltd by t wo 
large aolar pantle that have one degree of freedom for their 
motion. Tht Synthetic Aperture Radar (SARI eltctrpnlca art 
contained bttuttn the but portion of the apacecraft and a l.T-a 
antenna* Tht Interplanetar y trajectory* which will be Type I* 
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Tht objectlvta of thla Inveat Igat Ion art (1) to 
Investigate aourct poaltlona of travelling aolar radio burata 
In the range from dc to 1 nhi ( (2) to Inveatlgate the 
large-scale oagnetlc field topology and the electron dsnalty 
along the eadter trajectory aa a function of htllographlc 
latitude and longitude at distance' of 0.1 Au to approiloately 
9 Aul (3) to Inveatlgate Jovian rn.'lo aourct locatlona In the 
range froo dc to 1 nhi) and ID to Inveatlgate waves In the 
plaaNa between dc and 39 kht* their Inatabl Htlea* their energy 
traneoort aechanleoa* and the theraal electron denalty* The 
Inatruatnt coaprlaea three antenna ayateaa (a 70-a tlp-to-tlp 
dipole In the eauatorlal plana* a aonopole along the opln tala* 
and a pair af croaaad-aalc oagnetlc aearch colla) and four 
receiver ayateaa (an rf receiver for the 1.29-knt tn 1-nhi 
range In two Intervale froa 1*25 to RB*9 k h« and froa 92 to NR0 
kHti a plaaaa frequency receiver covering fro" 0.97 to 39 k"t 
In 32 contiguous Intervals) a fast envelope soapier froa 10 Hi 
to 40 kHi with four coaaandable decade ranges to capture 
transient events) and a wave fora anolyier* dc to 900 Hy* that 
operates In two frequency bands* froa dc to 10 hi and troa io 
to 900 Ha#* It also Includes an active sounder for deteralnlng 


BRIEF DESCRIPTION 

The VRN Synthetic Aperture Radar (SAR) la able to operate 
between altitudes of 1*900 and 290 ka* with look angles ranging 
between 91 deg for the lowest altitudes and 2* deg for the 
aaalaua. Oata can be ta*en froa higher altitudes at the cost 
of reduced algnal-t o-no lae ratio. The SAR Is designed to aap a 
long and narrow atrip of Venus on every orbit* It does this by 
rotating so that the 3*7-« antenna points at the planet and 
then activates the SAR system when the spacecraft altitude 
falls below 1*900 ko. A continuous swath of Venus laages can 
be obtained and stored on a tape recorder. The SAR look angle 
constantly changes aa the spacecraft movej toward perlapsls. 
It continues aepplng until the altitude again reaches 1*900 ka 
and then stops. Hhen a aapplng pass Is cowpleted* the 
spacecraft points the antenna toward earth eng transmits the 
1«ege swath at a data rate wf 290 kbps* Hhen the data have 
been transaltted* the spacecraft Is near the point where the 
nest swath *ust be taken and the whole process Is repeated. 
Swath overlap varies* but averages 9 '.»• The swath coverage Is 
approa loately 29 r 19*8C0 kw. The frequency used Is In the 
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Th* oojectlvea of thla 1 nvea 1 1 ga 1 1 on art to atudy the 
energy* charge* ana aaaa apoctra of energetic chrrged pertlclea 
In Interplanetary aoace In the energy rang* fro* aoproi laately 
0*9 M*v/ nucleon (for orotona) to approi laatel y 100 MeV/ nucleon! 
and to ttudr toatlal gredlmta and the propagation of charged 
pertlclta throughout the holloaphar* br aaaaurlng abaolut* flua 
and vector anlantroor* The 1natrua*nt tonal ata of al ■ 
charg*d-par t it la ttloacopaa (CPT) and aaaoclated electronic*. 
A high-energy teleacope provldea **a*ur***nt* of the comical 
and laotoplc coapoaltlon and of th* energy apectrua of the 
comic radiation above aoproalaatel r 10 NeV/nucleon. k 
low-energy taleacope (LET) eitenda choalcai coapoaltlon and 
apoctral aoaaureaenta downward to <1 N*v/nuelion. The 
anlootreor teleacopea* In conjunction with theiET* provide a 
aeana of deteralnlng the dlatrlbutlon of arrival direction* In 
three dlaenalant of loa-energr proton* ano He nuclei* k 
hlgh-flua teleacope provide* aeaaureaenta of the Intenaltr and 
arrival direction of proton** h*» C* N* 0* and fe-group nuclei 
In hlgh-flua envlronaent a* *uch a* Intenae tolar flare* or 
Jupiter** aagnetotphere* where the other aeneor ayttea* aar 
becaae aaturated* Each CPT provldea output to a 
data-proceaa Ing unit (OPJ)* The electron teleacope consist* of 
a double Cerenkov and aealcnnductor detector telescope which 
Interfaces with the 0PU* The Instruaent has a aats of 19*6 kg 
Including shielding and use* 1R*G v of powrr* Th* data rate <• 
BO bp* In cruise aode and 160 bps In tracking moot. 
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BRIEF DESCRIPTION 

The objectives of this Invest Igat Ion are (1) to 
Investigate source positions of travelling solar radio bursts 
In the range froa dc to 1 mm* j (2) to Investigate the 
large-scale Magnetic field twpology and the electron d?n*1ty 
along the eidter trajectory as a function of hellogrephlc 
latitude and longitude at distance' of 0*1 Au to approslaately 
3 Au! (3) to Investigate Jovian r#>.'1o source location* In the 
range froa dc to 1 mm*| and (9) to Investigate waves In the 
plasaa between dc and 39 kHt* their Inst ab 1 1 1 1 les • their energy 
transport aechonlsas* and the theraal electron density* The 
Instruaent coaprlaes three antenna systees (a 70-a tlp-to-tlp 
dipole In the equatorial plane* a aonopole along the spin ails* 
and a pair of croased-esle Magnetic search colls) and four 
receiver systeas (an rf receiver for the l*29-kH* tn 1-mh* 
range In two Intervals fro* 1*25 to *6.3 k h* and fro* 92 tc 9*0 
kHii a plasaa frequency receiver covering fro* 0*97 to 93 am* 
In 32 contiguous Intervals! a fast envelop* soapier froa 10 h* 
to 60 kHt with four coaaandable decade ranges to capture 
transient events! and a wave fora analyser* dc to 900 Hy* that 
operates In two frequency bands* froa dc to 10 h* and troa io 
to 900 H*j a It also Includes an active sounder for deteralnlng 


phases of the ULYSSES superior conjunction using the spacecraft 
transactors and the NASA OSN* 
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LAUNCH VEHICLE- SHUTTLE 
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BRIEF DESCRIPTION 

The Venus Radar Mapper (VRM) Is a low-cost Mission 
developed by JPL* Th/ science objectives are (1) to map aore 
than 70S of Venus at resolutions equivalent to 1 kw/llne pair* 
or better) (2) to obtain 100-a vertical resolution altlweter 
data over as auch of the planet as possible! and (3) aake 
gravity field aeaaureaenta over areas not covered by Pioneer 
Venus Orblter* The spacecraft uses protofllght units froa 
Voyager prefllght testing* Electric power Is supplied by two 
targe solar panels that have one degree of freedo* for their 
aotlon* The Synthetic Aperture Radar (SAR) electronics are 
contained between th* bus portion of the spacecraft and a 3*7-a 
antenna* The Interplanetar y trajectory* which will be Type I* 
will bring the spacecraft to Venus In late July 19BS* The 
noalnel Mission will last 2A3 days and will observe 360 deg 
Venus longitude* 
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BRIEF DESCRIPTION 

The VRM Synthetic Aperture Radar (SAR) Is able to operate 
between altitudes of 1*900 and 290 )«• with look angles ranging 
between 31 deg for the lowest altitudes and 2* deg for the 
aailaue* Data can be taken fro* higher altitudes at the cost 
of reduced algnal-to-nolse ratio* The SAR Is designed to *ap a 
long and narrow strip of Venus on every orbit* It does this by 
rotating so that the 3 *T-m antenna points at the planet and 
then activates the SAR system when the spacecraft altitude 
falls below 1*900 ka. A contlnuou. swath of Venus laages can 
be obtained and stored on a tape recorder* Th* SAR look angle 
constantly changes as the spacecraft *ov*j toward perlapsls* 
It continues aepplng until the altitude again reaches 1*900 ka 
and then stops* When a napping pass Is consisted* the 
spacecraft points the antenna toward earth and transnits the 
Inage swath at a data rate uf 290 kbps* when the data have 
been transnlttod* the spacecraft Is near the point where the 
nest swath nuat be taken and the whole process Is repeated* 
Swath overlap varies* but averages 3 \a. The swath coverage Is 
appros laetely 25 » M*8C0 ka. The freouency used Is In th* 


190 


S-band* at 2373 *hj, Altimetry and radleaetry Investigations 
are aecomollshed by utllliing various operating nodes* Sot 
Appendix All for a Hating of the Invest Igetors* 
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BRIEF DESCRIPTION 

Viking S*eden* the flrat Swedish national sstelllte* la a 
polar- orbit Ing research aotolllta for esdlorstlen of 
oagnat oipnor 1c phenomens which taka place In the altitude range 
of 1-2 earth radii above the auroral tones* The objective of 
the olaalon la to Investigate the Interectlone between the hot 
«oll la lonleos plasmas and the cold col l la lonleas plaaoaa on 
auro-al tone aegnetlc field lines and to relate theae proceaaes 
to the detailed auroral characterlet Its* To investigate these 
phenoaena* viking Sweden la Inatrueented for alaultaneaus In 
altu oeaaureaenta of fields* particles* plaaaaa* and wavas* In 
addition* an ultraviolet laager records the auroras* The 
oayload instruments aeaaure the following: the elec trostat 1c 
vector field* the geoaagnetlc vector field* the cold alasaa 
density* the hot plesae distribution function Iron 1 ev to 300 
kev energy* the hot Ion coaposltlon* all three coaponenta of 
electric waves of frequencies up to 500 kHt* magnetic waves of 
frequencies up to 10 kHt* and ultraviolet loages of auroral 
foraa* Coordinated observations fro *. sounding rockets and with 
ground-based facilities su«.* as EISCAT are expected to provide 
laportant coapleaent ary data* The viking Sweden satellite is 
to be launched together with the French reaote sensing 
satellite SPOT* o project In which Sweden participates* 
Initially* viking Sweden Is Placed in the case orbit as SPOT* 
but It la to be Injected Into Ita final orbit by aeant of a 
separate boost aotor* Acquisition of telemetry data and 
operation of the satellite take place at the Esrange ground 
station ( a 7 deg* 32 win* 33 s North latitude* 21 deg* 3 win* AN 
s Cast longitude) with a 1-s S-bend facility* Only reel-tlae 
teleaetry Is used* and the experlaents are operated only when 
the satellite Is within view of Esrange* The data rate Is 33 
kbps. The main body of the :pacrcraft has a flat octagonal 
shape* 0*9 a high end with a diagonal of 1*P •• For the wave 
and electric aeosureaents there are three probe pairs* one 
aslal probe pair a • tlo-to-tlo and two orthogonal radial oalrs 
on wire boots P0 a tlp-to-tlp* There are also extendable booas 
for the aognetoaeter* and a loop antenna* The satellite Is 
spIn-stablUied at 3 roe* with the coin axis oerpendlcul er to 
the orbital plane. The spln-psls direction Is controlled to 
within 3 deg* and Is to be determined Afterwards to better than 
1 deg accuracy* Magnetic torqulng Is used for attitude and 
spin control* and theraal control Is passive* An average power 
e* B0 w Is provided by 2.2 so ■ of solar cells on the satellite 
body* Oeslgn llfetlae Is i months* although the llfettae In 
orbit will be far greater than that* 


BRIEF DESCRIPTION 

The ourpose of this Investigation 1V3) Is to determine 
the state of substore activity In the magnetosphere at the 
tlaes during which the onboard particle and field detectors are 
measuring signatures worthy of study* The ultraviolet laager 
obtains laages which show the pattern of auroral electron 
energy deposited tr the Ionosphere* viewed slaultaneousl* ov*r 
the entire auroral region and polar cap* In two wavelength 
regions* wlti* an Image repetition rate of once per a 1 r, v or 
soaetlaes en-e every 20 a* the time history nf this energy 
Input can re followed as the satellite traverses the 
aagnetospherfc acceleration roglons* and the foot of the field 
line peer mg through the satellite moves across the laaged 
Ionospheric region. laages can be studied both Individually 
and as movie sequences* thus yielding Information on the 
detalloc spatial and temporal structure of the aurora* Two 
optical ealttlono are aoasured* one from the atomic oxygen 
resonance line at 1300 A* the other from the N2 
Lyaan-Berge -Hopf leld (LRh> bands In the M00 - ltOO A region. 
The ratio of the Intensities of those emissions depends on the 
0 to N2 density rstlo In the atmosphere and on the aeon energy 
of the precipitating electrons* Detection of auroras should be 
possible even In the sunlit hemisphere due to the low Intensity 
of back scatt ered ultraviolet light from the atmosphere* 
However* scattering of direct sunlight by the Instruaent will 
restrict somewhat the possibilities for viewing at the foot of 
the spacecraft field lines In the aldnlght auroral tone* The 
Instruaent Is designed to obtain laages with a ground 
resolution of better than 30 ka* Reflecting optics are used to 
faro a 23 s 20 deg Image on an laage intenslfler which Is 
coupled to a CC0 array laage detector by aeons of fiber optics* 
The line of sight of the Instruaent Is perpendicular to the 
spin ails* and consequently the lawge of a fixed point on the 
earth moves across the detector at a rate depending on the spin 
period* The signal charges on a CCD laager are normally read 
out by shifting rows of charges until th«y reach the edge of 
the detector* In this instrument* the clock rate which 
determines the movement of the charges Is adjusted so that the 
aetlon remains In step with the moveaent of the laage* In this 
way an exposure time of about 1 s can be attained despite the 
rotation of the spacecraft* Two alaost Identical caaeras art 
used* Cne has a calcium fluoride filter with a potassium 
broalde photo- cathode which results In a pass band froa 1230 to 
aoproxlaatel y 1400 A* For the other* the outer filter Is 
barlua fluoride and the photo-cathode Is of ceslua Iodide* 
which .ogelher gives a pass band from 1330 to 1300 A* Exposure 
sequence control* data transfer to telemetry* and housekeeping 
functions at carried out by a special purpose bit-slice 
microcomputer* The electronics are designed to provide 
complete flexibility as to the slie and shape of the 
telemetered Image* and the type of averaging carried out on the 
pixels during readout* so that the optlaum choice can be aade 
as to Image sice* spectral resolution* and teaooral resolution 
In using the svallable telemetry bandwidth at a particular 
time* Control of the exposure time and sequencing Is done 
entirely through clocking the CCD array* using reference pulses 
from the earth-limp sensor or the spacecraft* No mechanical 
shutter Is employed* 
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BRIEF DESCRIPTION 

The Mint Instrumtnt (VA) Is divided Into tno parts* on* 
for high frequencies < vn h > and one for low (VALI* Although t No 
Investigation is divided Into two oarti* these are closelr 
rotated at • any comoonen'.s of the Instrument are common* :uch 
at sensors* the micro-processor * differential amollflers* etc* 
The objectives of this 1 nveit 1 gat Ion are to gather Information 

• oout plasma instab 1 1 It et and wave-par 1 1 c la Inter act Ions * and 
to aeasure the plasma density and electron temperature* VAM 
mee'iur*s a 1 mu 1 1 aneou s l y the amplitudes of one electric € Cjr or 
Cz) and one magnetic IBs) field component at function* of 
frequency In the range a to 300 kM*. It la possible to switch 
between Ey and El uo to 13 tlaea oer spin* thus providing 
measurements In two orthogonal directions* but this comparative 
measurement Is limited to frequencies below 12R k*i* as the Et 
sensor has this frequency limitation. The magnetic field 
sensor Is an air-core loop antenna with an are • of 0*1 so m* 
mounted on a 2-m poor with the loop ails parallel to the 
spacecraft soln ails* and It measures the spln-lndepenoent 
magnetic field component Bs. The field strengths are measured 
by two methods that operate In parallel* In one method the 
magnetic field sensor and the electric ly field sensor are e*«h 
connected to a fllterbank having eight frequency channels* and 

• ll 14 filters are semoled within 37.3 ms* The other a«'*od 
employs a st epped- f reouency enalyier (SFA) with two channels* 
one for the magnetic component and one for an electric 
component (Ey or EM* In each channel the signal amplitude 
within the same narrow frequency band la memaured* The band 
can he stepped through the whole or part of the range 10 te 300 
kHz* The frequency stepping Is controlled by the 
mlcro-pr o cesspr* The whole range Is covered In 234 steps* 
which takes 1*2 s In fast mode (one sample per step)* Two 
"active* experiments* a resonance sounder and a mutual 
Impedance measurement* will also oe operated apor o ilmatel y 10* 
of the tlae* The reaonance sounder operates by exciting the 
plasma (using two 38-a wire booms* DO a tlp-to-tlp) with a 
strong alternating electric field at a frequency that Is swept 
through the SFA frequency range* Resonances occur as the 
frequency aweep passes the charecterl st 1 c plasma frequencies* 
resulting In strong signals on the electric sensors connected 
to the S r A • In this way the electron gy rof reouenc les* plasma 
frequencies* and upper hybrid frequencies can be determined 
with good precision (a few percent)* By coupling the signal to 
the discrete Fourier transform spectrum analyser of V*L (VIKING 
-03) approximately 10 times nlgher precision Is obtained* The 
mutual Impedance measurement of the plasma density Is performed 
by emitting a rather weak alternating current (using 
elect rostat 1 c probes on two 2-m booms) and measuring the 
voltage on the electric sensors* In particular* the electron 
plasma frequency appears as a large variation In the Impedance 
around this frequency* The shape of the Impedance variation 
may be analysed In terms of the Oebye length* giving 
Information about tne electron temperature* The measurement 
range for the electron density Is 1 to 3000 per cc* and for the 
electron temperature 0*3 to 30 eV at apogee* The magnetic 
field threshold level Is BC-15 T per (hs** 0*3)« and the 
electric field threshold level Is 3E-S v/o per (hi**o.3>. 
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INVESTIGATION NAWf. VECTOR ELECTRIC FIELD EXPERIMENT 



For the <*. el prvbev- all three electrodes are 10 cm long* The 
>ccura«' of thv measurements depends critically on the probe 
guard an o tip p.- )-»nt la Is relative to the surrounding plasma 
potential* For negative potential* probe current la 
essentially aituimtec' to the photc -emits ten current carried by 
electrons leavlnq ♦*«* probe! the plasma Ion current la 
’’tgltilble n comp»r Is m. At aavtral volts positive potentials 
there la ajaln almost saturation currant when all plasma 
electrons arriving In the vicinity *re attracted ano caught by 
the positive prohe* The probes will be electronlcly biased* 
with currants that are as equal as possible* tc an operating 
point on the probe character 1st 1c which Is midway betwean these 
two saturation regions* and where the dynamic conductance dl/dV 
la naarly maximum. To find the desired operating point* one 
probe will be aubjactad to a current pulse sweep with 
simultaneous measurement of the probe -a at e 1 1 It e voltaqe for 
each pi lae* to that the probe character Is tic corresponding to 
the ambient plasms conditions is obtained* The bias current 
for the following electric flelo measurements will then be 
automat leal ly kept at the operating point current until the 
next current pulse sweep Is initiated. This seouer * Is ealled 
the Langmuir mode* and the electron temperature and density can 
be calculated from the probe character 1st 1c* The electron 
density Is measured with better time resolution by the VOL 
experiment (VIkIng -03) than by this experiment* Therefore* 
this experiment mode Is normally employed only once every few 
minutes* or even less frequently* The whole sequence of 
current pulses takes a few hundred milliseconds* During the 
strongest currant pulses* when plasms electron saturation 
current Is obtained* the satellite potential will oe driven to 
perhaps 10 to 30 V negative* That will ca I* some easily 

Identifiable disturbances for the low envrgy particle 

experiments* Each electric field component In thr coin plane 
can be measured In the range 0*03 to s00 mv/m* with resolution 
of 0*2 mv/m for fleldc stronger than 30 av/m and 0*023 mv/m for 
waaker flalds* For the axial component* the range la 0*3 to 
*000 mv/m* with resolution of 2 mv/m for fir’d* stronger than 
300 mv/m* end 0*23 mv/m for weaker fields* The sampling rate 
for each of the conoonents Is 53 hi In normal mode and 104 ny 
In fast made* The probes are shared with the v* Instrument 
(V1FING -02 #no -03>» which will process the sc signals with 
frequencies greater than 1 m«. The vi oc and V* ac 

measurements can be m*ge simultaneously • but when v* It using 
one of the radial probes for elactrwn dentil; measurements It 
cannot then be used tor electric field meat urement a* 
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fRIEF DESCRIPTION 

The purpose of this Invest Igat Ion (VI) It to measure the 
auasl-atatlc electric flelo vector* and to use swept electric 
field prooes for plasma density measurements* The Instrument 
measures potential differences between probes on booms 
extending In different direction* from the toececrsft* The 
orooes do not normally assume the same potential as tha 
surrounding plasma* but they can be operated In such s way that 
the probe-plasma potential drops are accurately accounted for* 
even when their exact values are unknown* The Instrument la 
controlled Py a mlero-oroee asn r. There are two pairs of 
orthogonal radial probes* each pair consisting of s probe at 
the end of each of two *0-m wire booms (30 m tlp-to-tlp)* 
These wire booms ire extended In the spin plane and are kept 
straight br centrifugal force* Two s-a stiff oooms extending 
along the spin axis carry the two axial probea* Thus* there 
are three orthogonal probe pairs which aeasure three vector 
components* Each orobe Is a sphere of 10-cm diameter* and each 
hat adjacent electrodes Igjard* Inner tip* and outar tie) to 
mlnlmlxe measurement errors; the length* of these electrodes 
are 50* 159* and 15 cm* respect Ively * for the radial probea* 


BSICF DESCRIPTION 

The wave Instrument ( V* > Is divided Into two parts* one 
for high frequencies (V*h> end one for low (V*L)* Although the 
Invest Igat Ion Is divided Info two psrts* these are closely 
related as many components of the Instrument are common* su'.n 
as tensors* the ml c ro- protest or* differential amplfflers* etc* 
The objectives of this Invest Igstlon are to gather Information 
about plasma Instabilities and wave-particle Interactions* and 
to measure the plasma density and electron temperature* This 
part t VAL ) of the 1 nvest Iga t Ion Is designer) to cover the 
frequency range 0 to 13 kHz* Two Instruments are used* a wave 
analyzer and • plasma density Instrument. The wave analyzer 
treats the data In three branches: (1) the discrete Fourier 
transfora (DFT ) analyzer* operating In the range 0 to 15*( kHz* 
giving power spectra In 234 points! (2) the fllterbank* with 3 
broadband filters covering 200 hz to 3*5 kHz which are sampled 
evary telemetry frame (1R.73 ms) 5 and (3) the wave form ( wF) 
branch for frequencies below 2U0 hz * where two wave signals are 
sampled and transmitted with a bandwidth of 21A hz or* 
alternat Ively* A23 hz* The OFT perform* power spectrum 
analysis of one wave signal at a time* There are six different 
signals that can be analyzed* and the selection Is controlled 
by the experlaent controller* which cen be commended from the 
ground* In a special mode thv DFT Is used to analyze the data 
from the stepped-f reouenc y analyzer <5 r A) part of v An (VIKING 
-02)* This Is possible as the higher frequencies are first 
mixed to lower f requenc les which fit the frequency range of the 
DFT* The soectrua analysis of the DFT then gives a factor of 
10 better frequency recolutlon than what la achieved originally 
by the SFA* The plasma density Instrument consists of two 
Independent units with probes and electronics that can be 
operated separately or In parallel* Tne probes* wh<ch are 
mounted on two *0-m wire booms* sre shsred with the VI 
Instrument (VlkJNG -0a)* Vhen operated In the density "ode* 
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WIRING SWEDEN. POTEMRA 


P \ 


u 


UtM at low Input Impedance* t he probe* ere biased positively 
• nd thus work on the •oturptlon portion of the cur rent-voltage 
probe char oct or 1«|1 c. To ovoid problems caused by 0 varying 
•pococroft potential* the bios voltage Is referred to the 
electric field probes which ore part of the VI eaperloent 
(VIKING -Oai* The Quantity of Interest for the neve 
measurements Is the relative fluctuation of the electrcn 
density* In addition to tK> relative current fluctuations* the 
dc level Is aeasured* vhlch Is used to calculate the totrl 
slasaa density* The data free the resonance sojnder part of 
VAN C WIRING “02 1 will b* used for calibration of the density 


WIRING SWEDEN* LUN01N- 


1NVC ST 16 A T ION NINE- HOT PLASMA EXPERIMENT 


NSSOC ID- VIKING -05 


PERSONNEL 

PI • K* LUNOIN 
Cl - B.R.G.HULTQV1ST 


Cl - L* 

Cl - I* 

Cl - F. 

Cl - U* 

Cl - B* 

Cl - A. 

Cl - G. 

C I — J • B * 
Cl - J*F* 
Cl - O.A* 

Cl - o.s. 

Cl - T.A. 
Cl - D* J* 
Cl - J*B. 
Cl - ».D. 


ELIASSON 

SANDAHL 

SORAAS 

STuDEMANN 

MILKEN 

KORTM 

KREPEP 

BLARE 

FENNELL 

BATANT 

MALL 

FRITZ 

MILL I AMS 

REAGAN 

Sharp 


INVESTIGATIVE PROGRAM 
SCIENCE 

INVESTIGATION DISCIPLINE CS> 
PARTICLES ANO FIELDS 
MAGNETOSPMERIC PHYSICS 


KIRUNA GCOPMTS INST 
RIKUNA GEOPMTS INST 
KIRUNA GEOPMTS INST 
KIRUNA GEOPMTS INST 
U OF BERGEN 
MPI-AERONONT 
mpi-aeronomy 
mpi-aeronomy 
MPI-AERONOMV 

AEROSPACE CORP 
AEROSPACE CORP 
RUTMERFORO APPLETON 
RUTWERFORO APPLETON 
LOS ALAMOS NAT LAB 
APPLIEO PMTSICS lab 
LOCKHEED PALO ALTO 
LOCKHEEO PALO alto 


BRIEF DESCRIPTION 

The objectives of thl« Investigation (V3) are (II to 
study the aagnetlc field-aligned acceleration mechanism* 
associated with discrete aurora* (21 to aeasure the energy 
Input and output free the Ionosphere due to charged particles! 
(31 to Identify the charge carriers In the field-aligned 
(Blrkelandl currents! (A) to study the escape processes for 
upward flowing Ion events and their Ionospheric Implications! 
(5) to study the bulk notion. Including convection, of low 
energy Ions (1 ev to 10 keVI! (61 to study the solar wind 
versus the Ionospheric contribution to the hot aagnetospher 1c 
olasaa during varlout sagnetosoher 1c disturbance levels! and 
(71 to study various Morphological features of the hot 
■agnet nspher 1c nlasaa* This large plasma esperlaent* utilising 
seven sensor units. Is subdivided Into three parts: the low 
energy particle spectrometers (LiPSl, the Ion composition 
spectrometer* ‘ICS), and the high energy aagnetospher 1c Ion 
coapos 1 1 1 on spect rometers (MICS/VI* The LEPS Measures (1) the 
energy spectrua of electrons froa 10 ev to SO keV with (delta 
El/E of 0*05! (21 the pitch angle distribution of electrons 
froa 0*1 to 300 keV with 2-deo resolution! (31 the energy 
spectrua and pitch angle distribution of positive Ions In the 
range SO «V to so keV with delta El/C <0*00 and angular 
resolution of A deg! and (SI the three-dlaens lonal distribution 
♦unction of oosltlve Ions froa i eV to 10 keV for deteralnlng 
possible directional flow velocities as low as 1 ka/s* For the 
LEPS units, eight soeet roasters are used* wltr channel! rons • 
(or channe Iplates I as sensor elements. The ICS fulfills these 
aaln functions: (1) provides detailed composition measurements 
of positive Ions In the energy range 0.01 to 70 keV/Q and mass 
per unit charge range 0*7 to 150 u/0! (21 Identifies and 
separates the alnor constituents 3He**, 1G0 6*, and 160*** froa 
the major constituents h*, a hj** , *m P », and 160 - In the energy 
range 0*01 to 15 keVI (3) provides cowolete mass separation of 
the major constituents up to 70 keW! and (SI provides pitch 
angle and energy distribution function aeasureaents of the 
major Ion constituents m*, AMe*«« sue*, and O- . In the energy 
range 50 eV to 20 k eV within half a spin period. Three 
spectr oaeters are used for the ICS aeasureaents* all with 
toroidal -shaped electrostat 1c analyzers placed In front of 
crossed field velocity analyzers. The RICS/V fulfills the 
following functions. (II determines the composition of 
magnet ospher 1c Ions over the energy range froa 10 keV/Q to 10 
MeV/Q and mass range 1 to 56 u! (21 Identifies and separates 
vest of the ’rare" magnetosaher 1c Ions constituents Including 
Isotopic Identification of 3He and AHel (31 makes seoarate 
carbon, nitrogen, and osygen aeasureaents at various charge 
states within the given energy range! and (SI provides pitch 
angle and energy distribution function aeasureaents of the 
major Ion constituents In the energy range 10 keV tc 10 MeV 
within half a spin period* This Instrument combines an 
electrostatic analyzer (CSAI, 1 1 at- of -f 11 gh t (T0FI reasureaent, 
residual energy sensrrs (solid state detect oral* and a heavy 
Ion telescope (HIT). The ESA/TOF goes up to 300 keV/Q* and the 
MIT provides composition aeasureaents of positive Ions froa SOO 
keV/nucleon to 10 MeV/nucleon using s d£/di vs E measuring 
technique* The field of view of the ESA/TOF Is 2 ■ 2 deg* and 
that of the MIT Is 20 deg, fwmm. Cycle times are 1*2 to s*8 s 
for the ESA/TOF and 0*6 s for the MIT. 


INVESTIGATION NAME- MAGNETIC FIELD EXPERIMENT 

NSSDC 10- VIKING -06 INVESTIGATIVE PROGRAM 

SC ICNCC 

INVESTIGATION 01 SC IPL I NC ( S I 
PARTICLES ano fields 
MAGNETOSPMERIC PHYSICS 

PERSONNEL 


PI 

- T.A. 

POTCMRA 

APPLIED physics LAB 

Cl 

- It* 

B0STR0M 

uppsala ionospher obs 

C! 

- G. 

GUSTAFSSON 

UPPSALA IONOSPHER OBS 

Cl 

- m.m* 

ACUNA 

NASA-GSFC 

Cl 

- 0*P* 

STERN 

NASA-GSFC 

Cl 

- M. 

SUGIURA 

NASA-GSFC 

Cl 

- L* 

ZANETTI 

AFPf.ICO PHYSICS LAB 

Cl 

- A. 

BYTHROW 

AP< IED PHYSICS LAB 

BRIEF 

DESCRIPTION 



The objectives 
characteristics of 
aeasure plasma waves 
Instabilities 


of this Investlgat Ion are to aeasure the 
field-aligned (Blrkelandl currents, to 
and turbulence* to Identify localized 
aa processes, and to provide the local 


aagnetlc field reference fraae for other experiments on board. 
The Instrument Is a single wide-range trlailsl flusgete 
aagnetoaeter • with the sensor mounted remotely froa the 
spacecraft on a deployable boom* There are four dynamic 
ranges* which are switched autoaat Icall y* The ranges (both 
positive and negatlvel and resolution* are 102s nT with 
0.125-nT resolution* SODA nT with 0.5-nT resolution! 163BS nT 
with 2-nY resolution! and 65*536 nT with B-nT resolution* The 
saapllng rate Is such that 53*3 complete vector samples are 
obtained per second. ULF waves with freouencles up to 26 


X-RAT TIMING EXPLORER* 


SPACECRAFT COMMON NAME- 
ALTERNATE NAMES- ITC 


NSSOC 10- XTE 


X-RAT TIMING EXPLORER 


LAl*CM DATE- 05/00/89 UCIGmY- 

LAUNCM SITE- RCNNCOT SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTP.Y/AGENCT 

UNITED STATES NASA-OSSA 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- M2. 6 MIN 
PER I APSIS- M09 • KM ALT 

PERSONNEL 

MG • 0* MRUBLIK 
SC - L. RALUZIENSKI 
PM - M* D* HIBBARD 
PS - S.S. MOLT 


INCLINATION- 28.5 DEG 
AP0APSIS- A 09 • KM ALT 


NASA HEADQUARTERS 
NASA HEADQUARTERS 
NASA-GSFC 
NA SA-5$ f C 


BRIEF DESCRIPTION 

X-ray Timing Explorer ( XTE1 Is an Eiplorer S/C planned to 
carry three x-ray Instruments Into orbit to make observations 
of variable stellar x-ray sources. Emissions In the range 1* 
to 200 keV are observed with time scales of microseconds tc 
years* The S/C can point a large ares proportional counter 
(LAPCI and a high-energy x-ray timing eiperlaent (MEXTCI at any 
desired target to an accuracy of 0*1 deg. In addition, on 
all-sky aonltor ‘AS") observes the entire sky once per orbit to 
provide near-coni Inuous observations of all sources ano to 
alert the narrow Held Instruments to fortuitous transient 


------- X-RAY TIMING explorer* braot- 

I NVEST IG AT I ON NAME- X-RAY SKY MONITOR 
NSSOC ID- XTE -01 


INVESTIGATIVE PROGRAM 
CODE EZ 

INVESTIGATION DISC IPL I NC (S ) 
HIGH ENERGY ASTROPHYSICS 
X-RAY ASTRONOMY 


PERSONNEL 


PI 

- 

H • V . 

BRA0T 

MSSS INST 

OF 

TECH 

PI 

- 

S.S. 

HOLT 

NASA-GSFC 



01 

- 

J »E . 

MCCLINTDCR 

MASS INST 

OF 

TECH 

01 

- 

C.R. 

CANIZARES 

MASS INST 

OF 

TECH 

01 

- 

J . H . 

SWANK 

NASA-GSFC 



01 

- 

F.E* 

MARSHALL 

NASA-GSFC 




BRIEF DESCRIPTION 

T'le All-Sky Monitor (ASM) provides all-sky x-ray 
coverage, to a sensitivity of a few percent of the Crab Nebula 
Intensity In one day* In order to provide both flare alarrs and 
long-term Intensity records of celestial x-ray sources. 
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X-RAY TIMING EXPLORER* M 0LT« 


INVESTIGATION NAME- LARGE AREA R-RAT PROPORTIONAL COUNTER 

NSSOC ID* XTE -02 INVESTIGATIVE PROGRAM 

CODE E2 

INVESTIGATION 01 SC I PL I NE < S > 
HIGH ENERGY ASTROPHYSICS 
R-RAY ASTRONOMY 

PERSONNEL 


PI 


s.s. 

»0Lt 

nasa-gsfc 



PI 


H . V. 

BRA0T 

mass INST 

OF 

TECH 

01 


J.H. 

Shank 

NASA-GSFC 



01 


F.E* 

marshall 

NASA-GSFC 



01 


C • R • 

canizares 

HASS INST 

OF 

TECH 

01 


J* E • 

hcclintock 

MASS INST 

OF 

TECH 


BRIEF DESCRIPTION 

The Large Area x-ray Proportional Counter (LAME) provides 
approsl aa to ly 1 to • of net x-ray detector area* In the energy 
range 2 to GO keV* for the study of teoooral/soect ral e e t ■ 
In the x-ray ealtslon froo galactic ana extragalactlc sources. 

X-RAY TIMING EXPLORER. ROTHSCHlLO— —————————— 

INVESTIGATION NAME- hIGM-ENCASY X-RAY TIMING EXPERIMENT 
(HEXTE » 

NSSOC 10- XTE -OS INVESTIGATIVE PROGRAM 

CODE E2 

INVESTIGATION 0 1 SC IPL I NE ( S) 

HlSH ENERGY ASTROPHYSICS 
X-RAY ASTRONOMY 

PERSONNEL 


PI 

- R.E. 

ROTHSCHlLO 

U 

OF 

calif. 

SAN 

0IEG0 

Cl 

- R.M. 

PELLING 

U 

OF 

calif , 

SAN 

0 I EGO 

01 

- 0*E • 

GRUBER 

U 

OF 

CALIF, 

SAN 

OIEGO 

01 

• J.L. 

MATTESON 

U 

OF 

CALIF, 

SAN 

DIEGO 


BRIEF DESCRIPTION 

The High-Energy x-ray Tlalng Experiment (HEXTE) Is a 
scintillator array for the study of teoporal and 
teopo ral /spectra l effects of the hard x-ray (20 to 200 keV) 
emission froo galactic and ext r agal act 1 c sources* 
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4 

INDEX OF ACTIVE AND PLANNED SPACECRAFT 
AND EXPERIMENTS 




4. INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS 


This index contains the names of all the spacecraft (including both 
free-flying spacecraft and Shuttle-attached payloads) and their experiments 
that were either active sometime between June 1, 1983, and September 30, 1984 
or later, or planned as of approximately September 30, 1984. The spacecraft 
are listed alphabetically by both common name and alternate names. The 
alternate names are printed with a reference to the NSSDC spacecraft common 
name. Next to the NSSDC spacecraft common name are the sponsoring country and 
agency, actual or projected launch date, orbit type, NSSDC ID code, the 
current status of the spacecraft, and the page number which specifies Where 
the description of the spacecraft may be found. 

The current status includes the epoch date, operating status, and 
received data-rate status of each launched spacecraft and experiment. T3ie 
entry is based, to a large extent, on status information from the project 
office through September 30, 1984. The epoch date indicates when a particular 
spacecraft experiment operating status and received data-rate status were 
reached. Shuttle-attached payload experiments which operated in a normal 
manner and returned to earth with the Shuttle sometime between June 1, 1983, 
and September 30, 1984, are given a status of "Returned to Earth," while 
Shuttle-attached payload experiments which did not operate in the normal 
manner are given other appropriate status indicators. Some experiments may be 
included in this publication which have a status of inoperable with an epoch 
data earlier than June 1, 1983, because this status information was not known 
by NSSDC when the last report was published. For prelaunch spacecraft, only 
the overall mission status is shown. There is no status information shown for 
prelaunch spacecraft experiments. Definitions of the terms used in the status 
information columns may be found in Appendix C. 

The experiments are listed following the associated spacecraft common 
name, and are ordered alphabetically by the last name of the Principal 
Investigator, Lead Investigator, or Team Leader. The experiment name, NSSDC 
ID code, and current status are also given for each experiment. Finally, each 
name is followed by a page number which specifies where the description of the 
experiment may be found. 


rnr.fT.DTNO PAGE BLANK NOT FILMED 
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INDEX OF ACTIVE AND PLANNED SPACECRAFT ANO 
BY SPACECRAFT NAMES AND PRINCIPAL INV 


experiments 

EST IGATOR 


} 

• SPACECRAFT NAME 

COUNTRY 

LAUNCH 

AND AGENCY DATE 

ORBIT TYPE 

• NSSOC ID 

CURRENT STATUS 

EPOCH STATUS RC VO 

PAGE 











f 

• °R I NC. INVEST. NAME 

EXPERIMENT NAME 





RA TE 



1977-007A 

UNITEO STATES 

OOO-USAF 02/06/77 

GEOCENTRIC 

77-007A 

02/07/77 

normal 

ST NC 

11 

1 

HISBIE 

ENERGETIC PARTICLE DETECTOR 


77-007A-01 

11/00/70 

PARTIAL 

STND 

11 


1581-025A 

UNITED STATES 

DCD-USAF 03/16/81 

GEOCENTRIC 

81-025A 

03/16/81 

NORMAL 

STND 

11 


MIGBIE 

ENERGETIC PARTICLE DETECTOR 


B1-025A-01 

05/ 00/81 

NORMAL 

STND 

11 


1982-019A 

UNITED STATES 

OOO-USAF 03/06/82 

GEOCENTRIC 

82-019A 

03/06/82 

NORMAL 

STND 

11 


HI GB IE 

ENERGETIC PARTICLE DETECTOR 


82-0I9A-01 

03/00/82 

PARTIAL 

STND 

11 

[ • 

198*-037A 

UNITED STATES 

OOO-USAF 0*/l*/8* 


8*-0 37 A 

05/00/8* 

normal 

STND 

12 

£ 

H I GB IE 

ENERGETIC PAR7ICLE DETECTOR 


8*-037A-01 

05/00/8* 

normal 

STND 

12 


AFP-675 

UNITED STATES 

DOD-USAF 

GEOCENTRIC 

AFP-675 




121 


c arruthers 

FAR ULTRAVIOLET CAMERAS 


AFP- 675-02 




121 


FENIMORE 

uniformly redundant ARRAY 


AFP-675-03 




121 


LEBLANC 

HORIZON ULTRAVIOLET PROGRAM 


AFP-fa75-05 




121 


O’NEIL 

CRYOGENIC INFRARED RADIANCE 


AFP-675-01 




121 

L 


INSTRUMENTATION FOR SHUTTLE 







C 

rester 

CAMMA RAY ADVANCED DETECTOR 


AFP-675-0* 




121 


TRZCINSKI 

QUAORUPOLE 

ION NEUTRAL MASS SPECTROGRAPH 

AFP-675-06 




122 


AFP-888 

UNITED STATES 

DOD-USAF 

GEOCENTRIC 

AFP-888 

APPROVED MISSION 

1 22 


90MYER 

EXTREME ULTRAVIOL* - PHOTOMETER 


AFP-886-0 3 




122 


POmE» 

ION AUXILIARY PROPULSION SYSTEM 


AFP-888-02 




122 


QUELLE 

STELLAR HORIZON ATMOSPHERIC DISPERSION 


AFP-888-C* 




122 



EXPERIMENT 









STEARS 

TEAL RUBY 



AFP-888-01 




122 


AIR FORCE PROJECT-875 

SEE AFP-675 








AIR FORCE PROJECT-888 

SEE AFP-888 







r 

ANPTE/CCE 

UNITED STATES 

NASA-OSSA 08/16/8* 

GEOCENTRIC 

8*- 0 88 A 

08/16/8* 

NORMA w 

STND 

12 


GLCECKLER 

CHARGE -ENERGY -MASS SPECTROME TER < ChE" ) 


8*-088A-03 

08/16/8* 

NORMAL 

STNC 

12 


MCENTIRE 

MEOIUM ENERGY PARTICLE ANALYZER (MEPA) 


8*-0 88 A-02 

08/16/8* 

NORMAL 

STNC 

12 


POTEMRA 

CCE MAGNETOMETER (MAS) 


0*-O88 A-05 

08/16/8* 

NORMAL 

STND 

12 

* 

SCARF 

PLASMA WAVE 

EXPERIMENT (PmE) 


8*-0 88A-0* 

0B/16/B* 

NORMAL 

STND 

13 

E. 

shelley 

HOT PLASMA 

COMPOSITION EXPERIMENT (HPCE) 

8*-088 A-0 1 

08/16/8* 

NORMAL 

STND 

13 

r 

AMPTE/CHARGE COMP ExPl 

SEE AMPTE/CCE 








AMPTE/ION RELEASE MODULE 

SEE AMPTE/IRM 








AMPTE/ IRM 

FED REP OF GERMANY BMFT 08/16/8* 

GEOCENTRIC 

P*-0 88B 

0B/16/B* 

normal 

STND 

13 

F 

HAUSLER 

PLASMA WAVE 

SPECnONETER 


8A-088B-0* 

08/16/B* 

NORMAL 

ST NO 

13 

l 

hOVESTAQT 

SuPRATmFrmi l ion, . CHARGE ANALYZER 


8*-0B89-06 

08/16/8* 

NORMA. 

STND 

13 



(SULE 1 C A ) 








i 

LUEhR 

magnetometer 


8*-088B-02 

08/16/8* 

NORMAL 

STND 

13 

i- 

PA SC H M A NN 

3-0 PLASMA 

ANALYZER 


B*-08RB-03 

08/ 16/8* 

normal 

STND 

1* 


ROSENBAuER 

MASS SEPARATING ION SENSOR (MSIS) 


8*-0889-05 

08/16/8* 

normal 

STND 

1* 

1 . 
ft 

VAL NZUELA 

ION RELEASE 

EXPER IMENT 


8*-0 88B-0 1 

OB/16/8* 

NORMAL 

STND 

1* 


ampte/uks 

UNITED KINGOOM 

SERC 08/16/8* 

GEOCENTRIC 

B*-088C 

01/15/85 

INOPERABLE ZERO 

1* 

► 

GOUGh 

PARTJCLC MODULATION ANA' TZER 


9*-088C-01 

01/15/85 

NORMAL 

ZERO 

1* 

L 

HALL 

3-0 ELECTRON ANALTZER 


8*-0 88C-02 

01/15/85 

NO RMA„ 

ZERO 

1* 


JOHNSTONE 

three-dimensional ion analyzer 


8*-088C-03 

01/15/85 

normal 

ZERO 

15 


SOuTnmOOO 

MAGNETOMETER 


8*-0 88C-0* 

01/15/85 

NORMAL 

ZERO 

15 


WOOLLISCROFY 

plasma wave 

spectrometer 


8*-0 98C- 05 

01/15/85 

NORMA. 

ZERO 

15 


ARCAO 3 

SEE 

AURCOL 3 

ASTRO-1 

SEE 

ASTRO-X 

ASTRO-2 

SEE 

ASTRO-X 

ASTR 0-3 

SEE 

ASTRO-X 

ASTRO-A 

SEE 

HINOTORI 

ASTRO-B 

SEE 

TENMA 


MIT AMOTO 
NI SHIMURA 
TANAKA 


CODE 

DAVIOSEN 

STECHER 


BOYARCHUK 

SEVERNY 


JAPAN ISAS 00/00/87 

ALL SKY X-RAY MONITOR (ASM) 

GAMMA-RAY burst oetector 

LARGE AREA PROPORTIONAL COUNTERS (LAC) 


ASTRO-C 
ASTR O-C-02 
ASTRO-C-03 
ASTRO-C-OI 


APPROVED MISSION 12 2 

123 
123 
123 


UNITED STATES NASA-OSSA 


GEOCENTRIC 

ASTRO 

APPRO VEO MISSION 

123 

yISCONSiN ULTRAVIOLET PhOTQPOLAR I METR Y 


ASTRO -01 


123 

EXPERIMENT (NUPPE) 






HOPKINS ultraviolet telescope 

(HUT ) 


ASTRO -02 


123 

ULTRAVIOLET IMAGING TELESCOPE 

( UI T) 


ASTRO -03 


12* 

U.S.S.R. SAS 

03/23/83 

GEOCENTRIC 

B3-020A 


15 

X-RAY SPECTROMETERS 



8 3-0 20 A-02 


15 

ULTRAVIOLET TELESCOPE 



83-0 20 A- 0 1 


15 


1 99 


I 
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INOEX OF ACTIVE AND PLANNED SPACECRAFT ANO EXPERIMENTS 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR 


-current status- 


• SPACECRAFT name 

COUNTRY AND AGENCY 

LAUNCH 

DATE 

ORBIT TYPE 

• NSSDC ID 

EPOCH 

STATUS 

RCVD 

page 










•PRINC.INVEST.NAME 

• 

EXPERIMENT NAME 



• 



RATE 


ASTRONOMICAL SATELL I TE- A 

SEE h I NOT OR I 








AUREOL 5 U.S 

•S.R. SAS 

09/21/81 

GEOCENTRIC 

8 1 -0 9% A 

09/21/81 

NOPMAL 

STND 

15 

BEGhIN 

ISOPROBE (RAOIO-FREQUENCY PROBE) 


81-0 9% A- 08 

09/00/61 

normal 

STND 

16 

9ERTHELIER 

I3N MASS SPECTROMETER 

(DTCTION) 


8 1-0 9%A-07 

09/00/81 

NORMAL 

STND 

16 

berthelier 

ISO F (ELECTRIC FIELO 

PROBE) 


Bl-09%A-09 

09/00/81 

NORMA. 

STND 

lb 

berthelier 

TRAC (FLUXGATE MAGNETOMETER) 


8 1-0 9% A- 1 1 

09/00/81 

normal 

STND 

16 

ecsouED 

TBE SOFT PARTICLE SPECTROMETERS 


81-09mA-0% 

09/00/81 

NORMAL 

STND 

16 

BOSOuEO 

RD BE SOFT PARTICLE SPECTROMETER 


81-09AA-C5 

09/00/81 

NO Rm A _ 

STND 

IS 

bosoued 

ENERGETIC SPECTROMETER 

( ION) 


81-09%A-06 

09/00/81 

NORMAL 

STND 

17 

GALPERIN 

KUKUSHKA SOFT PARTICLE 

SPECTROMETER 


B 1 -0 9% A- 0 1 

12/00/83 

NORMAL 

ZERO 

17 

GALPERIN 

PIETSTChANKA particle 

SPEC TROME TER 


81-0 9% A- 0 2 

12/00/83 

NORMAL 

ZEPO 

17 

GALPERIN 

F ON ENERGETIC PARTICLE 

DETECTOR 


81-09AA-03 

12/00/83 

NORMA. 

ZERO 

17 

GLASYSMEv 

ALTAIR (AURORAL PHOTOMETRY) 


81-09%A-12 

12/00/83 

NORMAL 

ZERO 

17 

lEFEUVRE 

ISO M (MAGNETIC FIELD 

PROBE) 


81-09%A-10 

09/00/81 

NORMAL 

STND 

17 


AUREOLE 3 


SEE 

AUREOL 3 









AUTOMATIC STATION 

ASTRON 

SEE 

ASTRON 









BEACON EXPIAURORAL 

RESCH 

SEE 

POLAR BEAR 








• 

BERK SA T 


SEE 

EUVE 









BHASKARA 

INDIA 


IS*0 

06/07/79 

GEOCENTRIC 

79-0 51 A 

06/07/79 

NORma w 

STND 

17 



U.S. S.R. 


INTERCOS 









calla 

SATELLITE 

MICROWAVE RADIOMETER 

( SAMIR ) 


79-0 5 1 A- 0 1 

06/12/79 

normal 

STND 

17 


BhASKARA 2 

ino; a 


ISRO 

11/20/81 

CEOCENTRIC 

8 1 - 1 15 A 

11/00/81 

NO RMA„ 

STND 

19 


Bh AN DARI 

Thermal control coatinc 



81-1 15A-0% 

11/00/81 

normal 

STND 

18 


CALLA 

SATELLITE 

MlCROwA/t RADIOMETER 

(SAMIR ) 


81-1 15A-02 

11/00/81 

normal 

STND 

18 


JOSEPH 

DUAL 

TV CAMERA 



81-1 15A-01 

11/00/81 

PARTIAL 

STND 

18 


KAMA T 

OATA 

COLLECTION PLATFORM 



81-1 15A-05 

11/00/61 

NO RM Al, 

STND 

13 


MATHUR 

SOLAR 

CELL 



81-1 15A-03 

ii/oo/ei 

NORMAL 

STND 

18 



SEE A-PTE/CCE 


charge composition e*pl 


SEE AM9TE/CCE 


CHEM RELEASE'RAD EFF sat 


CIRRIS 1A 
COBE 


SEE AFP-675 


MAUSER 

MATHER 

SMOOT 

CORSA-B 

COSMIC BACKGROUND E*PL 
COSMIC RADIATION SAT B 
CRRES 


UNITED STATES NASA-OSSA 12/00/R7 GEOCENTRIC 

01 F r USE INFRARED BACKGROUND EXPERIMENT 
( 0 IR0E > 

FAR INFRARED ABSOLUTE SPEC TR OPHOTOME TE R 
(FI«AS» 

DIFFERENTIAL NICROvAvE RADIOMETERS (DMR) 


COBE 

COBE 


APPROVED MISSION 


COBE 

COBE 


-02 

-01 

-03 


12 % 

12 % 


12 % 

125 


SEE HA KUC HQ 


SEE nakuChq 


ANDERSON 

ANDERSON 


Bl Ri'E 
FRIT? 


FRIT? 

HARDY 

HARDY 


heppner 

IMMOF 


\OLASINSxi 
KOR TH 
OUlNN 
RICH 


UNITED STATES NASA-OSSA 07/00/87 GEOCENTRIC 

UNITEO STATES DOD-USAF 

UNITEO STATES DOD-NAVY 

SEARCH COIL MAGNETOMETER (AFGL 701-13) 

PASSIVE PLASMA SOUNDER CPPS) 

(AFGL 701-15) 

OMNI PROTON TELEMETRY ALLOCATION SWITCH 

( AFGL-701-7B) 

LANGMUIR PROBE (AFGL 701-1%) 

MEDIUM ENERGY ION COMPOSITION 
(AFGL 701-UA) 

LOW ENERGY ION COMPOSITION 
( AFGL-TO1-110) 

HEAVY ION TELESCOPE (AFGL 701-110 
The SPACE RADIATIC*. DOSIMETER (AFGl-701) 
HIGH-ENERGY ELECTRON FLUXMETE» (hEEF) 

( AFGL-70l-% ) 

LOW-ENERGY PLASMA ANALYZER (LEPA) 

( ARGL-701-6) 

CHEMICAL RELEASE EXPERIMENTS 
SPECTROMETER FOR ELECTRONS ANO PROTONS 
(SEP) (ONR-307-3) 

RELATIVISTIC PROTON T I ME -OF-Fl I &h T 
DETECTOR ( AFGL-701-7A) 

ELECTRON-PRO TON -ANGLE -SPEC TP OMETER 
(EPAS) ( AFGL-701-5B) 

LONG ENERGY ION MASS SPECTROMETER 
( ONR-307-8A) 

THE FLUXGATE MAGNETOMETER (AFGL -701 ) 


APPROVED MISSION 


CRRES 

C*BES 


-20 

-22 


125 

125 


CRRES -1% 


CPRES 

CRRES 


-21 

-16 


126 

126 


CRRES -17 


CRRES 
CRRE S 
CRRES 


-IP 

-07 

-09 


126 

126 

127 


CRRES -12 


CRRES 

CRRES 


-06 

-03 


127 

127 


CRRES 

CRRES 

CRRES 

CRRES 


-1 3 
-11 
-23 
-19 


127 
12 « 
12R 

128 




INDEX OF ACTIVE AND PLANNEO SPACECRAFT 
BY SPACECRAF. NAPES AND PRINCIPAL 


ANO EXPERIMENTS 
INVESTIGATOR 


• 



LAUNCH 


• 

• 

SPACECRAFT NAME 

COUNTRY AND AGENCY 

DATE 

ORBIT TYPE 

• 


•PRINC. INVEST. NAMf 

EXPERIMENT NAME 



• 

• 


RIEHL 

PROTON TELESCOPE (PROTEL) 
(AFGL-701-8 i 9) 

RITTER 

The SPACERAD MICROELECTRONICS EXPERIMENT 

( AF&L-701 ) 

RITTER 

The metal OXIDE SEMICONDUCTOR DOSIMETER 
t AFGL-701 ) 

ROBINSON 

THE INTERNAL DISCHARGE MONITOR (AGL-701) 

SIMPSON 

HIGH ENERGY HEAVY NUCLEI COMPOSITION 
(ONR-609) 

TRuNBwE 

gallium arsenide solar cell panel 

EXPERIMENT CAFAPL-801) 

VAMPOL A 

MEOIUM-ENERGY ELECTRON SPECTROMETER 
(AFGL-7Q1-5A) 

VOSS 

MEDIUM ENERGY ION MASS SPECTROMETER 
(ONR 30 7-8B ) 


current status 


NSSDC ID EPOCH 
MMOOYY 


CRRES 

-15 

CRRES 

-02 

CRRES 

-08 

CRRES 

-05 

CRRES 

-01 

CRRFS 

-09 

CRRES 

-10 

CRRES 

-29 


STATUS RCVD page 
OATA NO. 
RA TE 

128 

128 

129 

1 29 
129 

129 

129 

130 


DAUGHTER 


SEE ISEE 2 


OE 1 


SEE DYNAMICS EXPLORER 1 


SEE DYNAMICS EXPLORER 1 


50-2/Ffc 

UNITED STATES OOD-USAF 12/21/82 6E0CENTR IC 

82-1 ISA 

12/21/82 

NORMAL 

STND 

16 

AFGWC STAFF 

OPERATIONAL LINESCAN SYSTCM (OLS) 

82-1 18A-D1 

12/25/82 

NORMAL 

STNO 

19 

MOLASINSKI 

SCANNING x-ray SPECTROMETER (SSB/A) 

82-118 A- 03 

12/29/82 

NORMAL 

STND 

19 

ROTHyELL 

PRECIPITATING ELECTRON/ION SPECTROMETER 
(SSJ/9) 

82-1 18A-05 

12/28/82 

normal 

STND 

19 

sagalyn 

IONOSPHERIC PLASMA MQNITC* (SSI/E) 

82-1 18A-09 

08/09/83 

INOPERABLE 

ZERO 

19 


OMSP 50-2/F7 

UNITED STATES DDD-USAF 11/18/83 GEOCENTRIC 83-113A 

11/29/83 

NORMAL 

STND 

19 


AF&WC STAFF 

OPERATIONAL LINESCAN SYSTEM (OLS) 

83-1 13A-01 

11/29/83 

NORMAL 

STND 

20 


AFGyC STAFF 

MICROMAVE TEMPERATURE SOUNOER (SSM/T) 

83-1 13A-03 

11/29/83 

NORMAL 

STND 

20 


A F G yC STAFF 

SPACE RAO I AT I ON OOSIMETER CSSJO 

83-1 13A-07 

11/29/83 

normal 

STNO 

20 


ROTnyELL 

PRECIPITATING ELECTRDN/ION SPECTROMETER 

83-1 13A-05 

11/29/83 

NORMA w 

STND 

20 



(SSJ/9) 







SAGALYN 

IONOSPHERIC PLASMA MONITOR (SSI/E) 

83-113A-09 

11/29/83 

normal 

STND 

20 


sagalyn 

-AGNETOMETER (SSM) 

83-1 13A-06 

11/29/83 

normal 

STND 

20 


SHRUM 

X-RAY DETECTOR (SSB/S) 

83-1 13A - 0 8 

11/29/83 

NORMAL 

STND 

20 

OMSP 

5D-2/S1 0 

SEE DMSP 5D-2/SX 






DMSP 

5D-2/S11 

SEE DMSP 50-2/SX 






OMSP 

50-2/ SI 2 

SEE OMSP 50-2/SX 






DMSP 

5D-2/S13 

SEE DMSP 5D-2/SX 






DMSP 

5 0-2/ SI 9 

SEE DMSP 5D-2/SX 






DMSP 

50-2/ SS 

SEE DMSP 5D-2/ c 6 






OMSP 

50-2/S7 

SEE DMSP 5D-2/F 7 






DMSP 

50-2/S8 

SEE OMSP 50-2/SX 






DMSP 

50-2/S9 

SEE DMSP 50-2/SX 






DMSP 50-2/SX 

UNITED STATES OOO-USAF GEOCENTRIC OMSP-SX 




130 


AFGyC STAFF 

OPERATIONAL LINESCAN SYSTEM (OLS) 

DMSP-SX-01 




130 


AFGMC STAFF 

MICROyAVE I ma GE R ( SSM/ I) 

DMSP-SX-02 




130 


AFGyC STAFF 

MICROMAVE TEMPERATURE SOUNDER (SSM/T) 

DMSP -SX -03 




130 


afgnc statf 

MAGNETOMETER (SSM) 

DMSP-SX-(b 




131 


AFGMC STAFF 

INFRARED TEMPERATURE AND MOISTURE 

DMSP-SX-07 




131 



SOUNDER (SSM-2) 







HENDEl 

AOVANCED X-RAY OE TECT OR (SSd/X) 

DMSP -Sx -08 




131 


ROTHyELL 

PRECIPITATING ELECTRON/ION SPECTROMETER 

DMSP-SX-09 




131 



(SSJ/9) 







SAGALYN 

IONOSPHERIC PLASMA SCINTILLATION 

CMSP-SX-03 




131 


MONITOR (SSI/ES) 


DMSP BLOC* 5D-2 

SEE 

OMSP 50-2/Ffc 






DMSP BLOCK 5D-2 

SEE 

DMSP 50-2/F7 






DMSP BLOCK 50-2 

SEE 

DMSP 50-2/SX 






DMSP -f 8 

SEE 

DMSP 50-2/Ffc 






OMSP-F 7 

SEE 

DMSP 5D-2/F7 






OYNAMICS EXPLORER 1 

UNITED STATES 

NASA-OSSA 08/03/81 GEOCENTRIC 

81-0 70A 

06/03/81 

normal 

STND 

21 

CHAPPELL 

RETARDING 

ION MASS SPECTROMETER 

81-070A-09 

08/09/81 

PARTIAL 

GTND 

21 

FRANK 

GLOBAL AURORAL IMAGING AT VISIBLE ANO 

81-070A-03 

09/19/81 

NORMAL 

STND 

21 


ULTRAVIOL 

CT yAvELEN&THS 






HELL IvELL 

CONTROLLED 

AND NATURALLY OCCURRING WAVE 

81-070 A-08 

08/03/ 61 

NA 

NA 

21 


PaPTICLC 

INTERACTIONS 







201 


IN OC * OF ACTIVE AND PLANNED SPACECRAFT AND EKPER INENTS 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR 


CURRENT STATUS 


• 

• SPACECRAFT NAME 

LAUNCH 

COUNTRY AND AGENCY OATE 

ORBIT 

TYPE 

• NSSOC ID 

EPOCH 

STJTUS 

RCVO 

page 

•PRINC. INVEST. NAME 

EXPERIMENT NAHC 



• 

• 



RATE 


MAGGS 

auroral PHYSICS 



81-070 A- 07 

08/03/81 

NA 

NA 

22 

SMAyHAN 

PLASMA NAVES 



B1-070A-02 

09/13/81 

normal 

? T ND 

22 

SMELLE Y 

HOT PLASMA COMPOSITION 



81-070A-06 

08/1 3'«1 

normal 

ST NO 

22 

SUGIURA 

MAGNETIC FIELD OBSERVATIONS 



81-070A-01 

08/24/81 

'O RM A „ 

STNO 

22 

DYNAMICS EXPLORER-A 

SEE DYNAMICS EXPLORER 1 








EARTH OBSERV. MISSION 1 

SEE EOM-A 








EARTH RAO 8U0GET SAT 

S r E ERBS 








EARTH RES TECH SAT.-B 

SEE LANOSAT 2 








EARTH RES TECH SAT.-C 

SEE LANOSAT 3 








EML 

SEE ISTP/EOUATOR 








EON - 1 

SEE EOM-A 








EON-A 

UNITEO STATES NASA-OSSA 11/00/85 

GEOCENTR 

IC 

EOM-A 

APPROVED MISSION 

131 


I A SB 









CNES 









DFVLR 









ISAS 








ACKERMAN 

GRILLE SPECTROMETER 



EOM-A -01 




132 

80VYER 

FAR UV ASTRONOMY USING The FAUST 



EOM-A -02 




132 


TELESCOPE 








CROMMELYNCK 

ABSOLUTE MEASUREMENT OF THE SOLAR 



EOM-A -03 




132 


CONSTANT 








L ANGNER 

METRIC CAMERA EXPERIMENT 



C0"-A -06 




13? 

MENDE 

ATMOSPHERIC EMISSION PHOTOMETRIC IMAGING 


EOM-A -OR 




132 

OBAYASHI 

space experiments WITH particle 



FOM-A -05 




132 


ACCELERATORS (SEPAC) 








THUILL IER 

MEASUREMENT OR TmE SOLAR SPE C T R UN FROM 



EOM-A -07 




133 


170 TO 3200 NANOMETERS 








TORR 

AN IMAGING SPECTROMETRIC OBSERVATORY 



EOM-A -OP 




133 

WILLSON 

ACTIVE CAVITY RADIOMETER SOLAR 



EOM-A -09 




133 


IRRADIANCE MONITOR 








EQ. MAGNETOSPHERE LAB. 

SEE ISTP/EGUATOR 








ERBS 

UNITED STATES NASA-OSSA 10/05/8A 

GEOCENTRIC 

84-10BB 

10/05/04 

NORMAL 

stno 

23 

COOPER 

EARTH RADIATION BuOGE T EXPERIMENT ( ERB E ) 


04-1 ORB- 0 1 

11/05/84 

NORMAL 

stnc 

23 

MCCORMICK 

STRATOSPHERIC AEROSOL AND GAS <SAGEI 



84-1089-02 

10/20/04 

NORM A„ 

stno 

23 

ERBS-A 

SEE ERBS 








ERTS-B 

SEE LANOSAT 2 








EPTS-C 

SEE w»NDS AT 3 








ESA-GEOS 2 

INTERNATIONAL ESA 07/14/78 

GEOCENTRIC 

70-071 A 

0E/01/7B 

NORMAL 

STNO 

23 

BEGHIN 

nave FIELD IMPEDANCE 



78-071A-11 

06/ 30/62 

inoperable 

ZERO 

24 

5EISS 

LOV-ENERGY ION CONPOSIYION 



70-O71A-O3 

02/00/63 

normal 

SUBS 

24 

GENORIN 

MAGNETIC mAVE FIELDS 



T8-0 T lA-06 

S2/0C/63 

NORMAL 

ZERO 

24 

HULTOVIST 

LOV-ENERGY ELECTRON AND PROTON PITCH 



78-071A-0R 

02/00/83 

NORMAL 

ZERO 

24 


ANGLC DISTRIBUTION 








MARI ANl 

triaxial *luxgate masnetometer 



78-071 A-09 

02/00/ B3 

normal 

ZERO 

25 

MELZNE" 

DC ELECTRIC FIELD ANO GRADIENT B 



78-0 71A-08 

02/00/83 

INORERA9LE 

ZERO 

25 


ELECTRON BEAM DEFECTION 








PEDERSEN 

OC FIELDS BY DOUBLE PROBE 



78-0 7 1 A- 0 7 

02/00/03 

normal 

ZERO 

25 

PETIT 

VLF PLASMA RESONANCES 



78-0 71 A-05 

02/00/83 

NORMAL 

ZERO 

25 

UNGSTRUP 

ELECTRIC UAVE FIELDS 



7 8- 0 7 1 A- 1 0 

06/30/62 

NO RM A w 

ZERO 

25 

VlLKEN 

ELECTRON ANO PROTON PITCH ANGLC 



76-071A-01 

C2/00/83 

normal 

SUBS 

26 


DISTRIBUTION 








URENN 

thermal plasma flou 



78-0 71 A-02 

02/00/ 83 

normal 

ZERO 

26 

EUROPEAN X-RAY OBS CAT. 

SEE EXOSAT 








EUVE 

UNITED STATES NASA-OSSA 02/00/09 

GEOCENTRIC 

EUVE 

APPROVED mission 

133 

BO V YE R 

EXTREME ULTRAVIOLET FULL-SKY SURVEY 



EUVE -01 




133 

EXOS-C 

SEE OMZORA 








EXOSAT 

INTERNATIONAL ESA 05/26/83 

GEOCENTR 

C 

83-051 A 

05/26/83 

NORMAL 

STNO 

26 

HOYD 

L0y-ENER5Y X-RAY IMAGING TELESCOPES 



83-051 A-02 

06/00/83 

PARTIAL 

STNT 

26 

TA fLO« 

SAS SCINTILLATION X-RAY SPECTROMETER 



83- 051 A-03 

05/26/83 

NORMA^ 

STNO 

27 

TRUEMPER 

MEDIUM-ENERGY COSMIC X-RAY PACKAGE 



83-051 A- 01 

05/26/03 

NORMAL 

STNO 

27 


EXOSPHERIC SAT. C 

SEE 

OhZORA 

explorer 50 

SEE 

IMP-J 

EXTREME UV EXPLORER 

SEE 

EUVE 

GALILEO 

SEE 

GALILEO PROBE 


2 02 




INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR 


ORIGINAL PAGE IS 
OF POOR QUALITY 


• 



LAUNCH 


• 

• 

SPACECRAFT NAME 

COUNTRY ANO AGENCY 

OATE 

ORBIT TYPE 

• NSSOC 10 


•PR INC. INVEST. NAME 

EXPERIMENT NAME 



• 

• 


- CURRENT STATUS--- - 

EPOCH STATUS RCVD PAGE 
MMOOTY OATA NO. 

RA TE 


GALILEO SEE GALILEO ORB I TE R 


GALILEO ORBITER 

UNITED STATES NASA-OSSA 05/30/86 JUPITER 

ORBITER 

JOPO 


APPROVED MISSION 

133 

ANDERSON 

GRAVITY* CELESTIAL MECHANICS AND RADIO 


JP»0 

-11 


13R 


PROPAGATION 






BELTON 

HIGH RESOLUTION ANO MUL T I SPE C TR AL 


JOPO 

-10 


13R 


IMAGING 






CARLSON 

NEAR INFRARED MAPPING SPECTROSCOPT 


JO»0 

-01 


1 36 


(NIMS> 






fanale 

FORMATION AND EVOLUTION OF T HE GALILEAN 


JOPO 

-12 


13R 


SATELLITES (IDS) 






FRANK 

COLD PLASMA SPECTRUM (PLS> 


JOPO 

-OR 


13% 

GIERASCH 

JOVIAN ATMOSPHERIC DYNAMICS < I OS > 


JOPO 

-13 


135 

GRUN 

PHYSICS AND DYNAMICS OF OUST (DOS) 


JOPO 

-09 


135 

GURNETT 

PLASMA WAVE SCIENCE (PwS) 


JOPO 

-07 


135 

HANSEN 

PHO TOPOL AR I ME TER Y/ RAD IOMETER CPPR) 


JOPO 

-08 


135 

hORD 

ULTRAVIOLET SPECTROSCOPY (UVS) 


JOPO 

-02 


133 

HOWARD 

RADIO PROPAGATION 


JOPO 

-27 


135 

HUNTEN 

STRUCTURE ANO AERONOMY OF THE JOVIAN ANO 


J0*0 

-1R 


136 


SATELLITE ATMOSPHERES (IDS) 






INGERSOLL 

HIGH RESOLUTION STUOY OF WINDS* 


JOPO 

-28 


136 


TEMPERATURES AND CLOuOS 






<1 VELSON 

MAGNETOMETER (“AG) 


JOPO 

-03 


136 

MASURSKY 

GEOLOGY OF THE GALILEAN SATELLITES (ZOS) 


JOPO 

-15 


13S 

MCELROY 

JOVIAN UPPER ATMOSPHERE AND SATELLITE 


JOPO 

-16 


136 


ATMOSPHERES (IOS) 






MORRISON 

PHYSICAL PROPERTIES OF GALILEAN 


JOPO 

-25 


136 


SATELLITES ( IDS) 






ORTON 

GROUND-TRUTH ANALYSIS OF RADIATIVE 


JOPO 

-17 


136 


TRANSFER IN ATMOSPHERE OF JUPITER (IDS) 






OWEN 

COMPOSITION OF THE JOVIAN ATMOSPHERE 


J0»0 

-18 


137 


( IDS) 






POLLACK 

thermal and OYNAMICAL PROPERTIES OF the 


JOPO 

-19 


137 


JOVIAN ATMOSPHERE t I DS ) 






RUSSELL 

INTERACTIONS OF JOVIAN ANO SATELLITE 


JOPO 

-20 


137 


MAGNETOSPHERES ( 103) 






SAGAN 

organic chemistry of the jovian 


JOPO 

-21 


137 


ATMOSPHERE (IOS) 






SCARF 

m ave-particle interaction phenomena at 


JOPO 

-22 


137 


JUPITER ( IDS) 






SCHUBERT 

JOVIAN ATMOSPHCRIC STRUCTURE ANO 


joro 

-23 


137 


CIRCULATION (IDS) 






SONETT 

GALILEAN SATELLITE MAGNETIC PROPERTIES 


JOPO 

-2R 


137 


• JOVIAN MAGNETOSPHERE INTERACTION (IDS) 






VAN ALLEN 

ENERGETIC PARTICLES AND ROLE OF 


JOPO 

-26 


137 


GALILEAN SATELLITES 






WILLIAMS 

ENERGETIC PARTICLE DETECTOR (EPD) 


JOPO 

-06 


137 

GALILEO PROBE 

UNITED STATES NASA-OSSA 05/30/86 JUPITER 

PROBE 

JOP 


APPROVED MISSION 

138 

BOESE 

net flux ratIOmeter (Nfr> 


JOP 

-OR 


138 

lanzerotti 

LIGHTNING AND RADIO EMISSIONS l LRD ) 


JOP 

-06 


138 

NIEMANN 

NEUTRAL MASS SPECTROSCOPY ( NMS ) 


JOR 

-03 


139 

R AGENT 

NEPhELOMETRY (NEP) 


JOP 

-05 


139 

SIEFF 

ATMOSPHERIC STRUCTURE (ASI) 


JOP 

-02 


139 

VON ZAhn 

HELIUM ABUNDANCE (hAD) 


JOP 

-01 


139 

GAMMA- I 

U.S.S.R. IKI 00/00/86 GCOCENTRIC 

GAMMA 

-1 

APPROVED MISSION 

139 


FRANCE C E SR 







FRANCE CNES 






galper 

hIGh-ENERGY SPARK CHAMBER GA“MA-RA Y 


GAMMA 

-1-01 


139 


TELESCOPE 






GALPER 

PULSAR x2* VARIABLE SOURCE X-RAY 


GAMMA 

-1-02 


139 


TELESCOPE 


GAMMA-I 

SEE 

GAMMA-1 

gamma-ray OBSERVATORY 

SEE 

GRO 

GEODETIC EXPLORER SAT 

SEE 

GEOS 3 

GEODYNAM EXPT OCEAN SAT 

SEE 

GEOS 3 

geomagnetic tail lab. 

SEE 

istp/geotail 

GEOPOTENTIAL res MISS-A1 

SEE 

GRM-A 1 

GEOPOTENTIAL RES MISS-A2 

SEE 

GRM-A2 

GEOS 2 

SEE 

ESA-GEOS 2 



UNITEO STATES 

NASA-OSSA 06/09/ 75 GEOCENTRIC 

75-0 27 A 

06/ 09/ Y5 

NORMAL 

stnd 

27 

ANOERLf 

US NAVY DOPPLER 

SYSTEM 

75-027A-G* 

12/01/78 

PARTI AL 

SUBS 

27 

JACKSON 

C -8 AND SYSTEM 


75-027 A- 03 

12/01/78 

PARTIAL 

SUBS 

27 

P U RO Y 

MADAM ALTIMETER 

SYSTEM 

75-0 27 A- 0 I 

12/01/78 

PARTIAL 

ZERO 

26 

sal/be rg 

S-BAND TRACKING 

SYSTEM 

75-027A-02 

12/01/78 

PARTIAL 

STND 

28 


03 


IN Dt * OF ACTIVE AND PLANNED SPACECRAFT AND C*PLR INENTS 
BT SPACECRAFT NANIS AND PRINCIPAL INVESTIGATOR 


• SPACECRAFT NANE 

•PR INC. INVEST. NANE 


launch 

COUNTRY AND AGENCY DATE ORBIT TYPE 


CXPERINENT NANE 


-CURRENT STATUS— - 

NSSDC ID EPOC*' STATUS RCVD 

NNDOYY DATA 

PATE 


STEPhanIDES 

GEOS-C 

GEOSTATION. NETEORO .S 
GEOSTATION.NETEOROL. 
gernan x-ray satelli 


LASER TRACKING REFLECTOR 



SEE 

GEOS 3 

AT • 2 

SEE 

CMS 2 

SAT. 

SEE 

GNS 

TE 

SEE 

ROSAT 


75-0 27 A- OA 0 A/ 09/ 75 NORNAL ST NO 


GIOTTO 


BALSISER 

JOHNSTONE 

RElLER 

KISSEL 

KRANKOUSKY 

levasseur-rcgourd 

NC DONNELL 
nckenna-lavlor 

NEU0AUER 

RENE 


INTERNATIONAL ESA 07/15/85 CONET RENOEZVOU 

ION NASS SPECTROMETER (IM$) 

CONETARY PLASNA ION NASS ANO ENERGY PER 
CHARGE ANALYZERS 
HALLEY NUCLEUS INAGING 4 MNC ) 

DUST INPACT NASS SPECTRONETER ( P I A > 

NEUTRAL NASS SPECTRONETER (NM$) 

HALLEY OPTICAL PROBE (HOPE) 

DUST IHPACT DETECTOR (010) 

ENERGETIC PARTICLES ONSET ADNONIT3R 
(EPONA) 

NAGNETONETER (NAG) 

ELECTRON ESA AND POSITIVE ION CLUSTER 
CONPOSITION ANALYZER (RPA) 


GIOTTO 
GIOTTD -C3 
GIOTTO -05 

GIOTTO -01 
GIOTTO -LA 
GIOTTO -02 
GIOTTO -09 
GIOTTO -08 
GIOTTO -10 

GIOTTO -07 
GIOTTO -06 


APPRO VEO NISSION 


GNS 


JNA 

STAFF 

JN A 

STAFF 

KOHNO 

JNA 

ST AFF 

JNA 

STAFF 

KOHNO 

JNA 

STAFF 

JNA 

STAFF 

KOHNO 


JAPAN NASDA 07/14/77 GEOCENTRIC 

UNITEO STATES NASA-OSSA 

VISIBLE AND INFRAREO SPIN-SCAN 
RADIONETER (VISSR) 

WEATHER CONNUNICATIONS FACILITY 
SPACE ENVIRONNCNT NONITOR (SEN) 

JAPAN NASDA 08/10/81 GEOCENTRIC 

VISIBLE AND INFRARED SPIN-SCAN 
RADIONETER (VISSR) 

WEATHER CONNUNICATIONS FACILITY 
SPACE ENV I RONNE NT MONITOR (SEN) 

JAPAN NASDA 08/02/84 GEOCENTRIC 

VISIBLE AND INFRARED SPIN-SPAN 
RADIONETER (VISSR) 

WEATHER CONNUNICATIONS FACILITY 
SPACE ENVIRONNENT NONITOR (SFN) 


GOES 1 


LEINBACH 
LEINBACH 
LEINBACH 
NESOIS STAFF 

NESOIS STAFF 


UNITED STATES NOAA-NESS 10/16/75 GEOCENTRIC 

UNITED STATES NASA-OSSA 

ENERGETIC PARTICLE NONITOR 
SOLAR X-RAY NONITOR 
NAGNETIC FIELO NONITOR 
VISIBLE INFRARED SP I N- SC AN A AD 10 NE T CR 
% VISSR) 

DATA COLLECTION SYSTEN (DCS) 


GOES 2 



UNITEO STATES 


UNITEO SPATES 

LEINBACH 

ENERGETIC PA 

LEINBACH 

SOLAR x-RAY 

LEINBACH 

MAGNETIC FIE 

NESOIS STAFF 

DATA COLLECT 


NO A A -NE SS 
NASA-OSSA 
RTICLE NONITOR 
NONITOR 
LD NONITOR 
ION SYSTEN (DCS) 


06/16/77 GEOCENTRIC 


GOES 3 

UNITED STATES 


UNITED STATES 

LEINBACH 

ENERGETIC r A 

LEINBACH 

SOLAR X-RAY 

LEINBACH 

MAGNETIC FIE 

NESOIS STAFF 

DATA COLLECT 


NOAA-NESS 06/16/78 GEOCENTRIC 
NA SA-OSSA 
RTICLE NONITOR 
NONITOR 
LD NONITOR 
ION SYSTEN (DCS) 


GOES 4 


LEINBACH 
LEINBACH 
NESOIS STAFF 


UNITEO STATES NOAA-NESS 09/09/80 GEOCENTRIC 

UNITED STATES NASA-OSSA 

ENERGETIC PARTICLE nonITOR 
SOLAR X-RAY NONITOR 
DATA COLLECTION SYSTEN (DCS) 


GOCS 5 

LEINBACH 
LEINBACH 
LEINBACH 
NESOIS STAFF 

NESOIS STAFF 


UNITED STATES NOAA-NESS 05/22/81 GEOCENTRIC 

ENiRGEUC PARTICLE NONITOR 
SOLAR X-RAY NONITOR 
MAGNETIC FIELO MONITOR 
VISIBLE INFRAREO SPIN-SCAN RADI 0"E TE R 
ATMOSPHERIC SOUNDER (VAS) 

OATA COLLECTION SYSTEM ( DCS) 


GOES 6 


EINBACh 
L_ INBACH 
LEINBACH 


UNITED STATES NOAA-NESS 04/28/83 GEOCENTRIC 

UNITED STATES NASA-OSSA 

enehglt:: °article monitor 

SOLAR X-RAY MONITOR 
MAGNETIC FIELD MONITOR 


77-065 A 

38/02/84 

NORNAw 

ZERO 

77-065 A-01 

0 8/02 ' 84 

PARTIAL 

ZERO 

77-065A-03 

08/02/84 

PARTIAL 

ZERO 

7 7-065A-02 

08/02/84 

PARTIAL 

ZERO 

B1-076A 

12/10/84 

NO RN A * 

SUBS 

81-0 76A-01 

12/10/84 

INOPERABLE 

ZERO 

81-076A-03 

12/10/84 

NORMAL 

STNO 

8 1-076A-02 

12/10/84 

normal 

STNO 

84-0 8 0 A 

12/10/84 

NORNAL 

STND 

84-080A-01 

12/10/8* 

NORMAL 

STNO 

84-080A-03 

12/10/8* 

NORMAL 

STNO 

84-0 80 A- 02 

12/10/8* 

normal 

STND 

75-1 00A 

06/18/80 

NORMAL 

SUBS 

75-100A-02 

06/01/78 

PARTIAL 

ZERO 

75-1 00A-03 

06/01/78 

normal 

ZERO 

75-100A-04 

06/18/80 

normal 

ZERO 

75-1 00A-01 

02/03/85 

INOPERABLE 

ZERO 

75-1 00A-05 

10/31/8* 

PARTIAL 

ZERO 

77-04RA 

02/29/8* 

PA RTI/L 

STNO 

77-048A-02 

07/20/77 

NORMAL 

STND 

7 7-0 48 A- 0 3 

07/20/77 

NORNAL 

STND 

77-04BA-04 

0*/2*/82 

PA RTI A L 

SUBS 

77-048 A- 05 

10/04/79 

NORMAL 

STND 

78-062A 

08/14/79 

NORMAL 

STND 

78-062A-02 

07/13/78 

NORMA. 

STNO 

7 8-0 62 A- 0 3 

06/00/79 

PARTIAL 

STND 

78-062A-04 

07/13/78 

NORMAL 

STND 

78-062A-05 

07/13/78 

normal 

STND 

80-0 74 A 

09/10 '80 

NORMAL 

STNO 

80-0 74 A- 02 

12/15/80 

PARTIAL 

SUBS 

80-074A-03 

09/10/80 

NORNAL 

STND 

80-074 A- 05 

09/27/80 

normal 

STNO 

8 1 - 0 4 9 A 

08/05/81 

normal 

STND 

81-0 49A-02 

11/05/82 

INOPERABLE 

ZERO 

01-049A-03 

08/05/81 

NORMA. 

STNO 

81-049 A- 04 

08/05/81 

NORMAL 

STND 

81-049A-01 

G7/30/84 

INOPERABLE 

ZERO 

81-049A-05 

08/05/81 

NORMA. 

STNO 

83-041 A 

06/01/83 

NORMAL 

STND 

83-041 A- 02 

06/01/83 

NORMAL 

STND 

83-041 A- 03 

06/01/83 

normal 

STNO 

83-041A-O4 

06/01/83 

NORMAL 

STND 


PAGE 

NO. 


28 


140 

140 

140 

141 
141 
141 
141 

141 

142 

142 

14? 


28 


28 

29 

29 

2i 

29 


29 

29 

29 

29 

30 
30 

30 

30 

30 

30 

31 

31 


31 


31 

31 

32 
32 

32 

32 

32 

33 

33 

33 

33 

33 

33 

34 
34 
34 

34 

3 % 

35 

35 

33 

35 


204 



ORIGINAL PACE IS 

OF POOR QUALITY 


IN DC * OF ACTIVE AND PLANNEO SPACECRAFT ANO EXPERIMENTS 
BY SPACECRAFT NAMES ANO PRINCIPAL INVESTIGATOR 


■Current status 


• SPACECRAFT name 

LAUNCH 

COUNTRY ANO AG'NCY OATC 

ORBIT TYPE 

• NS S DC ID 

EPOCH STATUS 

R C VO 

PACE 

•PRINC. INVEST .NAME 
• 

EXPERIMENT NAME 


• 

• 


RATE 


NE SO IS STAFF 

VISIBLE INFRARED SPIN-SCAN RADIOMETER 


83-041A-01 

09/21/84 PARTIAL 

STND 

35 


ATMOSPHERIC SOUNDER <VAS> 






NCSDIS STAFF 

OATA COLLECTION SYSTEM (OCS> 


83-041A-03 

06/01/83 NORMAL 

stno 

34 

GOES-A 

SEE GOES 1 






GOCS-B 

SEC GOES 2 






GOCS-C 

SEE GOES 3 






GOES-O 

SEE GOES 4 






GOES-C 

SEC GOES 0 






GOES-f 

SEE GOES 6 






GOES -G 

UNITED STATES NO A A-NE SS 0j/00/db 

GCOCCNTR IC 

GOES-G 

APPROVED Ml SS I ON 

142 


UNITED STATES NASA-OSSA 






LE INBACH 

ENERGETIC PARTICLE MONITOR 


GOES-G -02 



143 

LC INBACH 

SOLAR R-RAY MONITOR 


GOES-G -03 



143 

LC INBACH 

MAGNETIC F iCLO MONITOR 


GOES-G -04 



143 

NCSDIS STAFF 

VISIBLE INFRARE" SPIN-SCAN PADIOME’E" 


GOES-G -01 



143 


ATMOSPHERIC SOUNOER (VAS) 






NCSDIS STAFF 

DATA COLLECTION SYSTEM 


GOCS-G -05 



143 

GOES-* 

UNITED STATES NOAA-NESS 08/00/86 

GEOCENTRIC 

GOES-H 

approved mission 

144 


UNITED STATES NASA-CSSA 






LC INBACH 

ENCRGETIC PARTICLE MONITOR 


GOES-H -02 



148 

LC INBACH 

SOLAR R-RAY MONITOR 


Gut S - h -03 



144 

LC INBACH 

MAGNETIC FIELD MONITOR 


GOES-h -04 



144 

NCSDIS STAFF 

VISIBLE INFRAREO SPIN-SCAN RADIOMETER 


GOES-H -01 



148 


ATMOSPHERIC SOUNDER <VAS) 






NCSDIS STAFF 

DATA COLLECTION SYSTEM 


GOES-h -05 



145 

GRH-A 1 

UNITEO STATES NASA-OSSA 01/00/89 

GEOCENTRIC 

GR M- A 1 

PROPOSED MISSION 

145 

ACUNA 

VECTOR MAGNETOMETER 


GRM-A1 -03 



145 

FARTmING 

scalar magnetometer 


GRM-A1 -02 



145 

SMITH 

SST 1S/C-TO-S/C TRACKING) 


GRy-AI -01 



143 

GRM-A2 

UNIT* D STATES NASA-OSSA 01/00/89 

GEOCENTRIC 

GRM-A2 

PROPOSED MISSION 

146 

SMITH 

SST ( S/C-T O-S/C TRACKING) 


GRM-A2 -01 



146 

GRO 

UNITED STATES NASA-OSSA 05/00/M 

GC OCENTRIC 

GRO 

APPROVED MISSION 

146 

FICHTEL 

HIGH-ENERGY GAMMA-AA . TELESCOPE 


GR D -04 



146 

F I SHMAN 

TRANSIENT-CVENT MONITOR 


GRO -05 



147 

RURFCSS 

scintillation spectrometer 


GRO -02 



147 

SCHONf ELDER 

IMAGING COMPTON TELESCOPE 


GRD -03 



147 

GTL 

SEE ISTP/GEOTAIL 






hARuCHO 

JAPAN ISAS 02/21/79 

GEOCENTRIC 

79-0 1 4 A 

02/21/79 NORMAL 

STNO 

36 

MARINO 

DIFFUSE SOFT R-RAYS AND SOFT '-RAY 


7 > * 4 1 8 A— 0 2 

03/00/79 NORMAL 

STND 

36 


SOURCES 






MIYAMOTO 

MONITOR OF R-RAY SOURCES 


79-0 1* A 01 

03/00/79 NORMAL 

STNO 

36 

HELIOCENTRIC 

SEC ISfC 3 






HELIOS 1 

SEE hClIOS-A 






HELIOS -A 

FED REP OF GERMANY KM wF 12/10/74 

HELIOCENTRIC 

78-097A 

12/10/74 NORMAL 

STND 

36 


UNITED STATES NASA-OSSA 






FCCMTIG 

MICROMCTEOROIO OE T E C TOR ANO ANALYZER 


78-097A- 12 

12/10/78 NORMAL 

STND 

37 

GURNE T T 

SOLAR MIND Plasma *avC 


74-097 A-04 

03/10/75 PARTIAL 

STND 

37 

GURNC T T 

FINE FREQUENCY, COARSE TIME RESOLUTION 


74-0 97 A- 05 

03/10/75 PARTI AL 

STND 

37 


SPfCTRuM ANALYSIS 






GURNET T 

26. 5-khZ TO 3-MmZ RADIO HAVE 


78-C97A-06 

03/1C/75 PARTIAL 

S’ND 

37 

reppler 

ENERGETIC ELECTRON AND PROTON DETECTOR 


74-097A-10 

12/10/74 n:rmal 

STND 

3R 

KUNOU 

cosmic-ray particles 


74-097A-0T 

12/10/74 NORMA* 

STND 

38 

LC INERT 

ZODIACAL LIGHT FhQYOMETER 


78-097A-11 

12/10/74 NORMAL 

STND 

38 

NESS 

FLURGATE hrgNETOMETER FOR AVERAGE FIELDS 

74-097A-C2 

12/10/74 NORMAL 

STND 

38 

NEuBAuCR 

FluFGATE MAGNETOMETER FOR FIELD 


74-097A-C1 

12/10/74 NORMAL 

STND 

38 


FLUCTuAT I ONS 






ROSENBAuCR 

PLASMA DETECTORS 


74-097A-09 

12/10/74 NORMAL 

STND 

38 

TP A INOR 

GALACTIC A*0 SOLAR COSMIC RAYS 


74-0 9 7 A- 08 

12/10/74 NORMAL 

STND 

39 

HELOS 

SEC C«DSAT 






Hi .CCCCN LUN OCCULT. SAT 

. SEE EIOSAT 






HU AT 

UNITED STATES DOO-USAF 06/27/83 

GEOCENTRIC 

83-063A 

06/27/83 NORMAL 

STAO 

39 


CANADA NR C 






hard* 

ELECTRON SPECTROMETER 


83-063A-04 

06/27/83 NORMA* 

ST) D 

39 

MUFF MAN 

AURORAL IONOSPHERIC MAPPE* 


8 3- 0 6 3 A- 0*j 

06/27/83 PARTIAL 

STND 

39 

POTCMR A 

three-aris flumgate magnetometer 


83-063A-03 

06/27/63 NORMAL 

STND 

39 

RICH 

plasma monitor 


6 3-0 63 A-02 

0 6/ 27/ 83 NORMAL 

STND 

59 

RINO 

COHERENT BEACON 


83-063A-01 

06/27/83 NO «m A k 

STND 

40 


2 0} 


I NOt * OF ACT I VC AMO PLANNED SPACECRAFT AND r»RC*I"CNTS 
BY SPACECRAFT NAMES AMO PRINCIPAL INVEST I G A T 08 


• 



LAUNCH 



• 

SPACECRAFT MANE 

COUNTRY AMO AGEMCY 

DATE 

OPBIT TYPE 

• MSSOC ID 


•PPlNC.INVCST.MANr 

• 

CRPEPIHCMT NAME 



• 

• 


...... -CURRENT STATuS---- 

CFOCh STATUS acvo 
MMDOYY Data 

AA Tf 


HIMAWAPI 

SCC QMS 




MlHAtfAP! 2 

SCC GMS 2 




HINA MAP I 3 

SCC GMS 3 




I MOT OP I 

JAPA M ISAS 02/21/B1 GEOCENTRIC 

B1-017A 

02/21/81 NORMAL 

ST NO 

HIPAO 

PLASNA PROBES 

B1-017A-06 

10/13/82 NORMAL 

SUBS 

KOMDO 

solar flare gamma-pay detector in 

B1-017A-0A 

10/13/82 NORMAL 

SUBS 


0. 2-9.0 NCV RANGE 




NATSUOKA 

TINE PROFILE AMD SPECTRA OF X-RAY FLARES 

81-017 A- 03 

10/13/82 NORMAL 

SUBS 


IN THE 2-20 KCV RANGE 




TAKAKUPA 

SOLAR FLAP C 5-M0 * C V X-RAYS USING 

61-017A-01 

10/13/82 NORMA,. 

SUBS 


ROTATING MODULATION COLLIMATOR IMAGING 




takeuchi 

ELECTRON FLUK ABOVE 100 KEV PARTICLE 

R1-017A-05 

10/13/82 NORMAL 

SUBS 


DETECTOR MONITOR 




TANAKA 

SOLAR FLARE X-RAY BRAGG SPECTROSCOPY in 

81-01 7A-02 

10/13/82 NO*MA fc 

SU9S 


1. 7-2.0 A RANGE 




HIPPAPCOS 

INTERNATIONAL ESA OM/OO/88 GEOCENTRIC 

HIPPA 

APPROVED 

MISSION 

HST 

UNITED STATES NASA-OSSA 06/00/S6 GCOCCNTRIC 

INTERNATIONAL ESA 

LST 

APPROV'D 1 

"I SSI ON 

BLESS 

HIGH-SPEED PHOTOMETER 

1ST -06 



BPAMOT 

HIGH-RESOLUTION SPCCTROGRAPh (HRS) 

LST -02 



HARMS 

FAINT-OBJECT SPECTROSRAPh (FOS) 

LST -03 



JCFFCPYS 

ASTROMf TRY ;CIENCE 

LST -09 



MACCHETTO 

FAINT-OBJECT CAMERA 

LST -08 



WCSTPHAL 

W I DE-F I CL 0 CAMERA 

LST -07 




HUBBLE SPACE TELESCOPE SCC hST 

ICC SCC ISCC 3 


IK BULGARIA 1300 BULGARIA BAS 08/07/81 GEOCENTRIC R1-075A 

U.S.S.R. I M TC * COS 


«RSmINkOV 

TRIAXIAl FLUIGATC MAGNETOMETER 

B 1 -0 75 A - 1 1 

08/07/ 83 

JNOPERABLC 

ZERO 

BANKOV 

ION DRIFT METER ANO RETARDING POTENTIAL 
ANALYZE* 

81-0 75A-01 

08/07/83 

INOPERABLE 

ZERO 

OACHCV 

LOW-CNCR&Y C lEC i'RON-PRO TON ELECTROSTATIC 
ANALYZER ARRAY IN 3 CRThOGONAL DIRECTIONS 

R 1 -0 75 A- 05 

08/07/83 

INOPERABLE 

ZERO 

GOGOShEV 

VISIBLE AIRGLOW PHOTOMETERS 

8 1-0 75A-08 

08/07/83 

INOPERABLE 

Z1"0 

GOGOSHC V 

wavelength scanning uv photometer 

81-0 70A-09 

08/07/83 

INOPERABLE 

ZERO 

IVANOVA 

SPHERICAL ELECTROSTATIC ION TRAP 

Rl-0 73A-02 

08/07/83 

INOPERABLE 

ZERO 

1 VANOVA 

CYLINDRICAL LANGMUIR PROBE 

81-0TSA-03 

08/07/83 

INOPE RA 3 L E 

ZE RO 

KAZAKOV 

PLOT ON SOLID-STATE TELESCOPE 

81-075 A- 07 

08/07/83 

INOPERABLE 

ZERO 

MARKOV 

DOUBLE SPHERICAL ELECTRON TEMPERATURE 
PROBE S 

81-075A-0M 

09/01/Ml 

INOPERABLE 

ZERO 

NENOVSKI 

ION ENERGY-MASS COMPOSITION ANALYZERS 

81-0 73 A - Ofc 

09/01/81 

I NC P E 9 A 3LE 

ZERO 

STANCV 

TRIAXIAL SPHERICAL VECTOR ELECTRIC FIELD 
PROBES 

81-075A-10 

08/07/83 

inoperable 

ZERO 


IMt-0 

SEE 

I SCC 2 

IME-H 

SIE 

I SEE 3 

IMP 8 

SEE 

IMP-J 


A&&SON 

BANC 

BRIDGE 

FRANK 

GLOCCKLCA 

guanctt 

KA1M1G1S 

MCGUIRE 
NC' S 


UMITCO STATES MASA-OSSA 10/26/73 GCOCCMTAIC 

CLCCTA0STAT1 C FIELDS 
SOL A A PLASNA CLCCTAOSTATIC ANALYZE* 

SOL AA PLASNA FAAAQAY CUP 
MEASUREMENT OF LOW-CNCRGY PAOTOMS AMD 
CLCCTAOMS 

SOLID-STATE DC TEC TO* ' 

CLCCTAOSTATIC WAVES AMD *AD10 MOISl 
CHARGED PAATICLC NCwSurCNEMTS 
CKPEAJNEMT 

SOL AA AMO COSMIC-RAY PAATICLES 
NAGMCTIC FIELD CRPCR1MCNT 



SIMPSON 

STONE 

WILLIAMS 


SOLAR FLARE HIGm-Z/LOW-E AND LOW-. 
ISOTOPE 

ELECTRONS ANO hyOROGEN ANO MEL IU- 
ISOTOPES 

ENERGETIC ELECTRONS AND PROTONS 

JMP-K 



SCC 

I SEC 1 

IMP-K 

PRIME 


SEE 

1SCC 2 

INDIAN 

NATIONAL 

SAT. 

SEE 

INSAT 18 

INDIAN 

NATIONAL 

SAT. 

SEE 

INJAT-1C 

I NO 1 AN 

•EMOTE SENSNG SAT 

SEE 

IRS-1 A 


73-0 78 A 

1 0/26/73 

NORMAL 

stn: 

73-0 78 A- 1 1 

10/26/73 

PA 8T I AL 

SIND 

7 3- 0 7 8 A- 1 0 

10/26/73 

n: a. 

s ts; 

7 3-0 78A-02 

10/26/73 

normal 

S T NO 

73-0 7AA-CM 

10/26/73 

NORMAL 

stnd 

73-078A-03 

12/15/78 

PARTI AL 

STND 

73-0 78A- 12 

10/26/73 

NORMAL 

STND 

73-0 78A-C8 

11/05/73 

normal 

STND 

73-0 78 A - 09 

10/26/7? 

N0RMa l 

STND 

73-0 78 A - 0 1 

10/26/73 

normal 

stnd 

73-0 78 A- 0 7 

10/26/73 

normal 

stnd 

73-078A-06 

10/26/73 

NORMA* 

STND 

73-0 78A-C5 

10/26/73 

NORMAL 

STND 


PAGE 

MO. 


AO 

AO 

AO 

AO 

AO 

AO 

A 1 


1A7 

1 AA 

1 A A 
1 A A 
IMF 
1 A A 

1 AA 
1 AA 


A 1 

A 1 
A) 

A 1 

A 1 
A 1 
A2 
M2 
A? 
A2 

M2 

A2 


A3 
AS 
* * 
A 3 
A3 

A3 

A4 

AA 

A A 
AA 
AA 

A 5 

A5 
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INOC* or ACTIVE and PLARNtO SPACECRAFT AND C«PCR|"CNTS 
BY SPACECRAFT NAMES ARO PRINCIPAL INVESTIGATOR 


• 

• 

SNCCCAAM RAM'. 

COUNTRY ARO AGENCY 

LAuRCh 

OATC 

ORBIT TYPE 

• 

• RSSOC 10 

C POCK STATUS 

ACVO PAGC 

• •• 





• • • 

MMOOYY 

DATA RO. 


•PA IRC. iRVfiT.RARC 




• 


AA TC 


IRFR A -A C 0 ASTAOROR SAT 

see iaas 






1RFRAAC0 SPACC OBSCAV. 

see ISO 






IRSAT IB 

INDIA ISAO 0B/31/B3 

GCOCCRTAIC 

BJ-081P 



19 

IRO STAFF 

VC"Y Hi 6 m ACSOLUTIOR AAOIORCTCA «VHRA| 


83-089B-01 

12/Oi/Ri ROARAL 

STRO 

19 

IRO STAFF 

OATA C OLL C C • I ON ARO TAARSRISSIOR ACLAT 


83-0 81B-03 

12/0A/8A NORMAL 

strd 

19 

PIT STAFF 

TeLeCORRORlCAflORS PACKAGE 


•3-081B-02 

12/0A/8A ROARA. 

STRO 

13 

IRSAT-1C 

INDIA ISAO 0t/00/8t 

GCOCCRT A !C 

IRSAT1C 

APPRO VCD MISSION 

111 

IRO STAFF 

VCAr HIGH A e SOL UT I OR AAOIORCTCA (VHRR) 


1NSAT1C-01 



HI 

IRO STAFF 

OATA COLLCCTIOR ARO TRANVISSIOR 


1RSAT1 C-0 3 



HI 


•CLAY PACKAGE 






PIT STAFF 

TCICC0RRUR1CATI0RS PACKAGC 


I RSA TIC-02 



190 

IRT ULTRAVIOLC* ClPL 

see lue 






IRTCACOSHOS BULOAA MOO 

SeC IK BJLGAAIA 1300 






irtcaratiorl solaa polaa 

see ultsscs 






IfJTCAPLAR. PHTSICS LAB. 

sec istp/wiro 






IRTrl corctaai imploaca 

see isce 3 






iRTRL S JR CAATh C*PL-A 

see isee i 






irtrl SUR CAATm IMPL-C 

see iscc 3 






IOR ACLCASC R00ULC 

sec ARFTC / I ar 






IPl 

see istp/riro 






IA ASTAOR. sat. 

sec iaa* 






I A A S 

ThC RCTHCALAROS RIVA \ti/ 29/83 

UR1TC0 STATCS RASA -OSSA 

UR 1 T CO KIRGOOR SCAC 

GCOCCRTAIC 

83-0 OR A 

11/21/83 IROPCAABLC 

ZERO 

13 

J01RT I A AS SvG 

1A TClCSCOPC 


8 3-0 OR A- 0 1 

11/21/83 INOPCAABLC 

ZERO 

16 

JOINT I A A S SmG 

LOR ACSOLUTIOR SPCCTAORCTCA 


8 3- 0 OR A- 02 

11/21/83 :ROP£AA§lC 

ZERO 

n 

JAR 

see ARFTC/IAR 






IAS- 1A 

1 NO 1 A ISAO 00/00/At 

GCOCCRTAIC 

I AS- 1 A 

A PPR 0 Wf D MISSION 

110 

ISAO STAFF 

lIRCAA IMAGING SCL’-SCAR SCRSOAS 


IAS-1- -01 



110 


(LISS I 1 III 






ISCC 1 

URITCO STATCS RASA-OSSA 10/22/77 

GCOCCRTAIC 

77-1 02 A 

10/22/77 NORMAL 

STRO 

It 

AROCASOR 

CLCCTAORS ARO PAOTORS 


77-1 02A-10 

10/22/77 R0AR8L 

STRO 

It 

BARC 

FAST PLASRA ARO SOLAA RlRO 10RS 


77-1 02A-01 

01/00/7A PARTIAL 

STRO 

16 

CL IRT 

GARRA-AAT BjASTS 


77-1 02 A - 1 A 

10/22/77 NORMAL 

STRO 

17 

FA ARM 

HOT PlASRA 


77-1 02A-03 

10/22/77 NORMAL 

STRD 

17 

Ojarctt 

PLASRA RAVCS 


77-1 02 A - 0 7 

10/22/ / 7 NORMAL 

STRO 

17 

HAAVC T 

PLASRA OCRSITT 


77-1 02A-08 

10/22/77 NORMAL 

STRD 

17 

"ELI IvCLL 

FL F r A fC PAOPAGATIOR 


77-1 02A-13 

10/22/77 NORMAL 

STRO 

17 

it PPRC ■ 

DC CLCCTA1C FICLO 


77-1 028*1 1 

10/22/77 NORMAL 

STRO 

18 

HOVCSTAOT 

LOr-CNCAGT C0SR1C Airs 


77-1 02A-09 

08/07/78 PARTIAL 

STRO 

18 

■OZCR 

QUASI-STATIC CLCCTAIC FICLOS 


77-1028-06 

01/03/81 1R0PCRABLC 

ZERO 

18 

0GILV1C 

FAST C« CCTAORS 


77-1 02A-02 

10/22/77 NORMAL 

STRO 

18 

UUSSClL 

flu«gatc ragrctorctca 


77-1 02 A-01 

10/72/77 NORMAL 

STRO 

18 

SMAAP 

1 OR CORPOSITIOR 


77-1CLA-12 

03/20/82 IROPCRABLC 

ZC RO 

19 

ISCC 2 

IRTCARATIORAL CSA 10/22/77 

URITCO STATCS RASA-OSSA 

GCOCCRTAIC 

77-102B 

10/22/77 NORMAL 

STRO 

11 

AROCASOR 

CLCCTAORS ARO PAOTORS 


77-1 02B-08 

09/01/7A PARTIAL 

strd 

11 

[6101 

SOLAA RlRO I ORS 


77-1 02B-02 

12/00/80 INOPCRAALC 

ZERO 

19 

FA ARM 

HOT PLASRA 


77-1 028-03 

01/10/78 PARTIAL 

STRO 

11 

OUARCTT 

PLASRA RAFCS 


77-1 028-09 

10/22/77 NORMAL 

STRO 

10 

HAA VC T 

AAOIO PAOPAGATIOR 


77-1 02B-0A 

10/22/77 NORMAL 

STWO 

90 

AuSSCLL 

FLUAGATC RAGRCTORCTCA 


77-1 02B-CA 

10/22/77 NORMAL 

STRO 

10 

M'LLlARS 

CRCABCTIC CLCCTAORS ARO PAOTORS 


77-1 02B-07 

10/22/77 NORMAL 

STRO 

-o 

ISCC 3 

URITCO STATIS RASA-OSSA 0B/12/T8 

sr/tail/corct 

78-0 7 A A 

08/17/78 NORMAL 

S’NO 

10 

AROCASOR 

I- ARO GARRA-AAT Bj*ITS 


7B-071A-11 

08/19/78 NORMA,. 

STRO 

11 

BAR( 

SOLAA RlRO PLASRA 


78-0 7 A A - 0 1 

02/17/80 PARTIAL 

STRD 

11 

HOVCSTAOT 

LOR-CRCAGT c 0 SR 1C aats 


78-0 7AA-03 

08/19/78 RO*«AL 

STRO 

91 

HTRDS 

CRCABCTIC PAOTORS 


’8-0 7AA-08 

08/19/78 NORMAL 

STRO 

11 

*C TCA 

COSRIC-AAT CLCCTAORS ARO RUCLCI 


78-07* -01 

08/11/78 NOR-A. 

STRO 

11 

OGlLFlC 

SOLAA r I RO ION COMPOSITION 


78-0 ’ *--l 1 

08/18/78 NORMAL 

STRO 

91 

SCAAF 

PLASRA RAFCS 


78-018-07 

08/12/78 NORMAL 

STRO 

92 

S"IT»* 

RAGRCT1C FICLOS 


78-0 7AA-02 

08/12/78 NORMA. 

STRD 

97 

STCIRbCAG 

AAOIO RAPPING 


78-0 7AA-10 

0B/13/7C NORMAL 

STRO 

92 

STORC 

mIGH-CRCArt cosric aats 


78-0 71 A- 12 

01/19/71 PARTIAL 

STRC 

92 

TCC6AA0CR 

GARRA-AAT BUASTI 


*8-0 7AA- 1 9 

01/11/71 PARTIAL 

STRD 

12 

FOR ROSCNFlRGC 

RC01UR CRCAGT COSRIC A AT 


7A-07AA-0A 

08/11/78 NORMA. 

STRO 

92 
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I NOE > OF ACT I V E AND PLANNED SPACECRAFT ANO EXPERIMENTS 
BY SPACECRAFT NAMES ANO PRINCIPAL I (iVCST 1 GA TOR 


• 



LAUNCH 



• 

SPACECRAFT NAME 

COUNTRY ANO AGENCY 

DATE 

ORBIT TYPE 



•PRINC. INVEST .NAPE 

EXPERIMENT NAME 





CURRENT STATUS 


EPOC« STATUS RCVD PAGE 

NNOOYY DATA NO. 

RA TE 



UIEDENBECK 

HIGH-ENERGY COSMIC RAY 


7B-079A-05 

04/04/81 

PARTIAL 

ST NO 

53 


WILCOX (DECEASED) 

GROUND BASED SOLAR STUDIES 


70-O79A-13 


NA 

NA 

53 

I SEE 

-A 

SEE ISEE 1 







ISEE 

-e 

SEE ISEE 2 







ISEE 

-c 

SEE ISEE 3 







SIS 1 

CANADA DRB-DRTE 01/30/69 

GEOCENTRIC 

69-0 09 A 

07/16/8* 

PARTIAL 

SUBS 

53 


UNITEO STATES NASA-OSSA 








JAPAN RRL 








BARRINGTON (FORMER) 

VLF RECEIVER 


69-009A-C3 

07/16/84 

NORMAL 

SUBS 

53 


BRACE (FORMER) 

CYLINDRICAL ELECTROSTATIC PROBES 


69-0 09A-07 

03/ 09/84 

NORMAL 

ZERO 

53 


CALVERT (FORMER) 

FIXED-FREQUENCY SOUNDER 


69-009A-02 

07/16/84 

normal 

SUBS 

54 


hart? (RETIRED) 

COSMIC RAO 1 0 NOISE 


69-009A-10 

07/16/84 

normal 

SUBS 

54 


MCDIARMIO (FORMER) 

ENERGETIC PARTICLE DETECTORS 


6 9-0 0 9 A- C A 

03/09/84 

NORMAL 

ZERO 

54 


NELMS (FORMER) 

SWEEP-FREQUENCY SOUNDER 


69-0 09A-01 

07/16/84 

NORMAL 

SUBS 

34 


SAGALYN (FORMER) 

SPHERICAL ELECTROSTATIC ANALYZER 


69- 0 09 A- 08 

03/09/84 

NORMA* 

ZERO 

54 

SIS 2 

CANAQA DOC-CRC 04/01/71 

GEOCENTRIC 

71-0244 

07/16/84 

PARTIAL 

SUBS 

54 


UNIT 

ED STATES NASA-OSSA 








JAPA 

N RRL 








ANGER (FORMER) 

391**- A*0 55’7-A PHOTOMETER 


* 1-02AA-11 

03/09/84 

NORMA* 

ZERO 

55 


BARRINGTON (FORMER) 

VLF RECEIVER 


71-02RA-03 

07/16/84 

normal 

SUBS 

55 


BR'CE (FORMER) 

CYLINDRICAL ELECTROSTATIC PROBES 


71-02AA-07 

03/09/84 

PARTIAL 

ZERO 

55 


CALVlRT (FORMER) 

FIXED-FREQUENCY SOUNDER 


71-024A-02 

07/16/84 

NORMA l 

SUBS 

53 


MART? (RETIREO) 

COSMIC RADIO NOISE 


71-02AA-10 

07/16/F4 

NORMAL 

SUBS 

56 


M A I E R (FORMER) 

RETARDING POTENTIAL ANALYZER 


71-0244-08 

03/09/84 

normal 

ZE»0 

36 


MCDIARMIO (FORMER) 

ENERGETIC PARTICLE DETEC TORS 


71-0244-04 

03/09/84 

PARTIAL 

ZERO 

56 


SHEPHERD (FORMER) 

630 C - A PHOTOMETER 


71-029 A- 12 

03/09/84 

NORMA* 

ZERO 

5i 


WHITTEKER (FORMER) 

SWEEP-FREQUENCY SOUNDER 


71-024 A-01 

07/16/84 

normal 

SUBS 

56 

ISIS 

•A 

SEE ISIS ’ 







tste 

-9 

SEE ISIS 2 







so 

U.S. 

S.R. ESA 00/00/92 

GEOCENTRIC 

1SD 




150 


UNKNOWN 

infrared spectrometry 


ISO -01 




150 


UNKNOWN 

INFRARED PhOTOMETER/POLARIMETER 


ISO -02 




150 


UNKNOWN 

INFRARED CAMERA array 


ISD -03 




151 


ISP 

ISPN 

isp"-a 


SEE ULYSSES 
SEE ULYSSES 
SEE ULYSSES 


I$P"/CENTAuR SEE ULYSSES 


ISTP/EQUATOA 

UNITED STATES NASA-OSSA 02/00/91 GEOCENTRIC 

EQUATOR 


PROPOSED MISSION 

151 

BURCH 

PLASMA ION COMPOSITION 

EQUATOR 

-03 


151 

CHAPPELL 

COLD PLAS-A IONS ( T I "*E > 

E 3 J A TOR 

-C9 


151 

FRITZ 

CHARGE AND MASS MAGNE TOSPhER IC ION 
COMPOSITION EXPERIMENT (CAMMICE) 

EQUATOR 

-04 


152 

GURNETT 

plasma waves 

EQUATOR 

-08 


152 

HI6BIE 

ENERGETIC ELECTRONS AND IONS 

EQJATOR 

-02 


152 

MAYNARD 

ELECTRIC FIELDS: BURST MODE 

EQUATOR 

-05 


132 

MC1LWAIN 

ELECTRIC FIELD INVESTIGATION BY ELECTRON 
OR I f T STUDIES (EFIElOS) 

EQUATOR 

-07 


153 

mcpherron 

MAGNETIC FIELDS 

EQJATOR 

-06 


153 

PARRS 

HOT PLASMA 

EQUATOR 

-01 


153 

ISTP/GEOTAIL 

UNITED STATES NASA-OSSA 03/00/91 GEOCENTRIC 

GCOT AIL 


PROPOSEO MISSION 

153 

FRANK 

hot plasma and ION composition 

GEDTAJL 

-04 


154 

HOZER 

DC ELCCTRIC FIELDS 

geotail 

-05 


154 

SCARF 

plasma WAVES 

geotail 

-02 


154 

WILLIAMS 

ENERGETIC PARTICLES AND ION COMPOSITION 
(EPIC) 

geotail 

-03 


154 

ISTP/POLAR 

UNITEO STATES NASA-OSSA 08/00/90 GEOCENTRIC 

polar 


PRQPOSEO MISSION 

154 

C-APPEtL 

COLD PI * S M A IONS (TIDE) 

POLAR 

-04 


135 

FEuOMAN 

MULTI- . VCTBAL AURORAL IMAGING 

POlAR 

-10 


155 

FRANK 

OPTICAL .URORAL IMAGER 

POLAR 

-12 


155 

FRITZ 

CHARGE (0 MASS MAGNETOSPHER 1C ION 
COMPOSITION EXPERIMENT (CAMMICE) 

POLAR 

-06 


155 

H1GBIE 

ENERGETIC ELECTRONS ANO IONS 

POLA R 

-05 


156 

IMhOF 

POLAR IONOSPHERIC X-RAY IMAGING 
EXPERIMENT (PIXIE) 

P0- AR 

-07 


155 

MOZER 

DC ELECTRIC FICLOS 

POLAR 

-09 


156 

s JSSELL 

MAGNETIC FIELDS 

POLA R 

-08 


)5b 

SCUOOER 

HOT PLASMA 

PO. AR 

-03 


157 

SHAWHAN 

PLASMA ANO RA01C WAVES 

POLAR 

-02 


157 

SHELLEY 

PLASMA ION COMPOSITION 

POLAR 

-01 


157 

TORR 

ULTRAVIOLET IMAGER 

polar 

-11 


157 


208 


«V 4k 


ORIGINAL PACE IS 

OF POOR QUALITY 


INOE* Of ACTIVE A NO PL* NNEO SPACECRAFT AND CAPER IMENTS 
BY SPACECRAFT NAMES ANO PRINCIPAL INVESTIGATOR 


-CURRENT STATUS- 


SPACECRAFT NAMf 

•PRINC. INVEST. NAPE 


COUNTRY ANO AGENCY 
E «PER 1 RENT NAPE 


ORBIT TYPE 


ISTP/M IND 

behannon 

GLOECRLER 

KAISER 

LIN 

OGILVIE 

TEEGAROEN 

VON ROSENVINGE 


UNITED STATES NASA-OSSA 03/00/8* HELIOCENTRIC 

RAGNEMC FIELDS 

SOLAR WIND AND SUPRAThERMAL ION 
CONPOSITION STUOIES 
PLASMA \NC RAjIO WAVES 

mot pl-C‘*a »no charged particles 

SOLAR WIND PLASMA 

GANNA RAY BURSTS AND EUV SPECTROSCOPY 
COSNIC RAYS CCPACTM energetic particle 

ACCELERATION-CONPOSITION-TRANSPORT 


INTERNATIONAL ESA 01/26/78 GEOCEN T * IC 

UNITEO STATES NASA-OSSA 

UNITED KINGOON SRC 

GUEST INVESTIGATORS LOw-/mIGm -RE SOLUTION* ULTRAVIOLET 
SPECTROGRAPi PACKAGE 

NONE ASSIGNED PARTICLE FLUX MONITOR (SPACECRAFT) 


NONE ASSIGNED 

JOP 

JOP 

JUPITER ORBITE® PROBE 
JUPITER OrBITER PROBE 
LAND SATELLITE-E 


NSSOC 

I D 

EPOCH 

STATUS 

RC VD 

PAGE 



NNDDYY 


OATA 

NO. 





RATE 


WIND 


PROPOSED MISSION 

138 

WlNO 

-OA 




158 

WlNO 

-08 




158 

WlNO 

-03 




158 

WlNO 

-01 




139 

WlNO 

-06 




159 

WIND 

-02 




159 

WIND 

-07 




159 

78-0 12 A 


01/26/78 

NORMAL 

ST NO 

57 

78-0 12 A 

-01 

01/26/78 

NORMAL 

STNO 

57 

78-012A 

-02 

01/26/78 

NORMAL 

STND 

57 


SEE GALILEO PROBE 
SEJ UILEO ORBITER 
SEE GALILEO PROBE 
SEE GALILEO ORBITER 
SEE LANDSAT 5 


LANOSA t 

2 

UNITED STATES NASA-OSSA 

01/22/75 

GEOCENTRIC 

75-0 OA A 

07/27/83 

INOPERABLE 

ZERO 

57 


FREOEN 

MULT ISPECTRAl SCANNER (MSS) 



75-0 0 A A-02 

07/27/83 

inoperable 

ZERO 

59 

LANOSAT 

3 

UNITED STATES NASA-OSSA 

03/05/78 

GEOCENTRIC 

78-026A 

09/07/83 

INOPERABLE 

ZERO 

58 


FREOEN 

RETURN BEAM vIOICON CAMERA ( R BV ) 


78-0 26 A- 0 1 

09/07/83 

INOPERABLE 

ZERO 

58 


FREOEN 

MJLTISPECTRAL SCANNER (MSS) 



78-026A-02 

09/07/83 

INOPERABLE 

ZERO 

58 


KENNY 

DATA COLLECTION SYSTEM (OCS) 



78-026A-03 

09/07/83 

inoperable 

ZERO 

59 

LANOSAT 

A 

UNTTEO STATES NASA-OSSA 

IAITED STATES NOAA - NESS 

07/16/82 

GEOCENTRIC 

82-0 72 A 

02/15/83 

PARTIAL 

SUBS 

59 


BARKER 

thematic tapper itm> 



82-072A-01 

02/15/83 

PARTIAL 

ZERO 

53 


F E I N or RG 

GLOBAL POSITIONING SYSTEM (GPS) 


82-0 72A-03 

03/01/83 

PARTIAL 

ZERO 

59 


SALOMONSON 

MULT ISPECTRAl SCANNER (MSS) 



82-072A-02 

08/15/8* 

PARTIAL 

SUBS 

59 

LANDSAT 

5 

UNITED STATES NA$A-OSSA 

UNITEO STATES NOAA-NESS 

03/01/8* 

GEOCENTRIC 

84-021A 

03/01/8* 

NORMA,. 

STNO 

60 


BARKER 

THEMATIC "APPER (TM» 



M-021A-01 

03/15/8* 

normal 

STNO 

60 


p E INBERG 

GLOBAL POSITIONING SYSTEM (GPS) 


8A-021A-03 

C3/01/8* 

normal 

STND 

60 


SALOMONSON 

MJLTISPECTRAl SCANNER (MSS) 



8*-0 21 A-02 

03/05/8* 

normal 

SYND 

60 


LANDSAT-c 

ianosat-o 

LANOSAT-Ol 

LARGE SPACE TELESCOPE 

LDEP 

LDEF I/STSRIC 

LDCF-A 

LFO-A 

LIFE SCIENCES SPACELAB 1 
LONG OURATIDN EXPOS. FAC. 
MARINE OBSERV. SAT. 1 
MARINER 7 7 A 
MARINER 77B 

MARINER JUPITER/SATURN A 
mariner jupiter/saturn B 
materials SCIENCE LAB-1 
MATERIALS SCIENCE LAB-2 
METEOROLOGICAL SAT-A 
METEOROLOGICAL SAT-B 


SEE LANDSAT 3 
SEE LANOSAT ♦ 

SEE LANDSAT 3 
SEE mST 

SEE SPACE SHUTTLE LOEF 1 
SEE SPACE SHUTTLE LDEF 1 
SEE SPACE SHJTTLE LDEF 1 
SEE LANDSAT a 
SEE SLS-A 

SEE SPACE SHJTTLE LDEF 1 

SEE "OS-A 

SEE VOYAGER 1 

SEE VOYAGER 2 

SEE VOYAGER 1 

SEE VOYAGER 2 

SEE *SL 1 

SEE “$L 2 

SEE MtTEOSAT 1 

SEE METEOSAT 2 


0 



INDE* 0* ACTIVE AM 0 PlAMMED SPACECRAFT 
8T SPACECRAFT MANES ANC PRINCIPAL 


ANO EMPCR1MENTS 
INVESTIGATOR 


• SPACECRAFT NAME 

COUNTRY ANO 

AGENCY 

DATE 

ORBIT TYPE 

• NSSOC ID 

EPOCH 

STATUS 

RC VO 

•PRINC. INVEST. NAME 

EXPERIMENT 

NAME 



• • 
• 
• 

NMODYY 


CATA 

RA TE 

METECSAT 1 

INTERNATIONAL 

ESA 

11/23/77 

GEOCENTRIC 

T7-108A 

12/11/8% 

NORMAL 

STND 

PE RA 

DATA COLLECTION 

PLATFORM 

( OCP) 


77-1 08A-02 

12/11/8% 

normal 

STND 

"ETEOSAT 2 

international 

ESA 

06/19/81 

GEOCENTRIC 

8 1-057 A 

12/11/8% 

NORMA* 

STND 

SERENE 

imaging radiometer 



81-057A-01 

12/11/8% 

NORMAL 

STND 


MCTEOSAT-B 

SEE 

■ETEOSAT 2 

"ETE0SAT-P2 

SEE 

■TSATP2 

MuS 77 A 

SEE 

VOYAGER 1 

MJS 77B 

SEE 

VOYAGER 2 

■OS 1 

SEE 

■ CS-A 


NOS-A 


EARTh 

CBS 

CTR 

EARTH 

OBS 

CTR 

EARTH 

OBS 

CTR 

EARTH 

OBS 

CTR 


JAPAN NA SO A 06/00/86 GEOCENTRIC 

NULTISPECTRAL ELECTRONIC SELF-SCANNING 
RADIOMETER <*CSSR> 

VISIBLE AMO Thermal INFRAREO 
RADIOMETER (VTIR) 

MICRO.AVE SCANNING RAOIOMETER (MSR) 

DATA COLLECTION STSTEM TRANSPONDER 
(DCS TRANSPONDER) 


MOTHE' 


SEE I SEE 1 


HS-T5 


SEE SAKIGAnE 


■SL 1 

CROUCH 


OAT 

GELLES 

POND 

MIEDEMEIER 


MSL 2 

FLEMING 
LARSON* JR. 
SuBRuMANIAN 


wang 


UNITED STATES NASA-OSSA 10/00/85 GEOCENTRIC 

DIRECTIONAL SOLIDIFICATION OF COMPOUNO 
SEMICONDUCTOR MATERIALS 
containerless PROCESSING of GLASS- 
FORMING "ElTS 

LIQUIO PHASE MISCIBILITY GAP MATERIALS 
DIFFJSION OF MISCIBILITY GAP ALLOYS 
VAPOR GROmTh OF ALLOY-TYPE SEMICONDUCTOR 
CRYSTAL 

UNITED STATES NASA-OSSA 08/00/85 GEOCENTRIC 

uNDERCOOLED SOLIDIFICATION IN QUIESCENT 
LEV IT A T ED DROPS 

ORBITAL processing of aligned MAGNETIC 
COMPOSITE 

physical phenomena in containerless 
GLASS PROCESSING-MODEL FLUIDS 
OTNAMICS of COMPOUND DROPS 


msl-a 


SEE "SL 1 


MOS-A 

MOS-A 

-01 

APPROVED MISSION 

MOS-A 

-02 


MOS-A 

-03 


■ OS-A 

-0% 



■SL-1 

«SL-1 

-01 

approved 

MISSION 

■SL-1 

-02 



■S.-l 

-03 



■ SL-1 

-0% 



«SL-1 

-05 



■S. -2 
"SL-2 

-01 

APPRO VED 

■ISSION 

■SL-2 

-02 



■ SL-2 

-03 



"SL-2 

-0% 




MSL-8 SEE "SL 2 


MTSATP2 

PERA 

SERENE 

INTERNATIONAL ESA 03/00/86 GEOCENTRIC 

DATA COLLECTION PLATFORM (OCP) 

MULTISPECTRAL (VISIBLE AND INFRARED) 

IMAGING RAOIOMETER 

mtsatp: 

MTSATP2-C2 

MTSATP2-01 

APPROVED ■ 

ISSION 

NIM0US 

6 

UNITED STATES NASA-OSSA 06/12/75 GEOCENTRIC 

75-052 A 

09/00/83 

PA BTI AL 

ZERO 


HOUGHTON 

PRESSURE MODULATED RADIOMETER (PM») 

75-0 52 A- 09 

03/02/81 

PARTI AL 

ZERO 


JULIAN 

TROPICAL -INC ENERGY CONVERSION ANC 
REFERENCE LEVEL (TnE%LE) 

75-0 32 A- 0 1 

03/02/81 

PA % T I AC 

SUBS 


RYLE 

earth RADIATION EuDGtT (ERB) 

75-052A-05 

03/02/81 

PARTIAL 

ZERO 


MlLHEIT, JR. 

electrically scanning microwave 
RADIOMETER (ES"R) 

75-052A-03 

03/02/81 

PART 1 AL 

ZERO 

NIMBUS 

7 

UNITEO STATES * ASA-OSSA 10/2%/TP GEOCENTRIC 

78-098 A 

10/2%/ 70 

normal 

STND 


GLOERSEN 

SCANNING MULTISPECTRAL MICROWAVE 
RADIOMETER (SMMR) 

78-098A-08 

1 0/ 2%/ 7 8 

normal 

STND 


HEATH 

SOLAR BACK SCATTER UL TR A V I OLE T /T 0 TAL 
3ZDNL MAPPING SPECTROMETER (SBUV/TOMS) 

7B-098A-09 

10/2%/78 

NORMAL 

STND 


HOVIS 

COASTAL ZONE COLOR SCANNER (CZCS) 

78-0 98 A- 0 3 

10/29/78 

partial 

SUBS 


RYLE 

EARTH RADIATION BUDGET ( ER0 ) 

7P.-098A-C7 

06/22/80 

PARTIAL 

STND 


MCCORMICR 

STRATOSPHERIC AEROSOL "EASUREMENT-II 

(SAM-II > 

78-098 A- 06 

1 0/2%/ 78 

NORMAL 

STND 


STOWE 

TEMPERATURE/HUMIOITY INFRAREO RAOIOftCfC* 

( THIB ) 

78 -098 A -10 

1 0/2%/ 78 

normal 

STND 

TAYLOR 

nimbus-f 

N I MB US -G 

STRATOSPHERIC AND MESOSPHERIC SOUNOE« 

( SAMS) 

SEE NIMBUS 6 
SEE NIMBUS 7 

78-0 98 A- 02 

08/00/83 

PARTIAL 

ZERO 

NO AA 6 


UNITEO STATES NOAA-NESS 06/27/79 GEOCENTRIC 

79-057A 

06/27/79 

NORMAL 

STND 


leinbacn 

SPACE ENVIRONMENT MONITO® (SEM) 

79-057 A- 0% 

06/27/79 

NORMAL 

STS j 


NESDIS STAFF 

ADVANCED VERY HIGH R£SOL ON RADIOMETER 

7 9-0 57 A- 0 1 

02/23/82 

PARTIAL 

SUBS 


page 

NO. 


60 

61 

61 

61 


160 

160 

160 

160 

160 


160 

161 

161 

161 

161 

161 


161 

162 

162 

162 

16? 


16? 

162 

163 


61 

62 

62 

6 ? 

63 


63 

63 

63 

6* 

6* 

6 * 

6 * 

65 


65 

65 

65 


210 
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original pace r 

OF POOR QUALITY 


• 



LAUNCH 


• 

• 

SPACECRAFT name 

COUNTRY AM AGENCY 

DATE 

ORBIT TYPE 

• 


•PR INC* INVEST. NAME 

EXPERIMENT NAME 



• 


( AVHRR ) 

NESOIS STAFF TIPOS OPERATIONAL VERTICAL SOUNDER 

( TOVS) 

NESDIS STAFF DATA COLLECTION ANO PLATFORM LOCATION 

SYSTEM (DCLS) 


NO A A 7 

LEINBACh 
NESDIS ST AFP 

NESOIS STAFF 

NESDIS STAFF 


UNITED STATES NO AA- NESS 06/23/ 81 GEOCENTRIC 

SPACE ENVIRONMENT MONITOR (SE") 

ADVANCED VERY HIGH RESOLUTION RAOIOMETER 
(AVHRR ) 

TIROS OPERATIONAL VERTICAL SOUNOE» 

( TOVS) 

DATA COLLECTION AND PLATFORM LOCATION 
SYSTEM (DCLS) 


NCAA 8 

LEIN0ACH 

NESOIS STAFF 
NESDIS STAFF 
NESOIS STAFF 
VESD I S STAFF 


UNITED STATES NOAA-NESS 03/28/83 GEOCENTRIC 

UNITED STATES NASA-OSSA 

SPACE ENVIRONMENT MONITOR (SEMI 
ADVANCED VERY high RESOiUTION RADIOMETER 

( AVHRR I 

TIROS OPERATIONAL VERTICAL SOUNDER 
(TOVS) 

DATA COLLECTION AND PLATFORM LOCATION 
SYSTEM (DCLS) 

SEARC" and RESCUE SATELLITE AIDED 
TRACKING (SARSAT) 


5R00-E 

Cunningham 

NESDIS STAFF 

NESDIS staff 

NESDIS STAFF 

NESDIS STAFr 


BROOME 

Cunningham 

LEINBACh 
NESOIS STAFF 

NESOIS STAFF 

NESOIS STAFF 

NESOIS STAFF 


cNl TED SPATES NOAA-NESS 12/12/8* GEOCENTRIC 

UNITED STATES NASA-OSSA 

EARTH RADIATION BUDGET EXPERIMENT (ERBE> 

SOLAR BACK SC A f YTR ULTRAVIOLET 
RADIOMETER. SBUV/2 

ADVANCED VERY high resolution radiometer 

( AVHRR) 

tiros operational vertical SOuNOE® 

(TOVS) 

DATA COLLECTION ANO »L*TFO*m LOCATION 
SYSTEM COCLS) 

SEARCH AND RESCUE SATELLITE AIDED 



TRACK ING 

(SARSAT ) 

NCAA -A 

SEE 

NO A A 6 

NO AA-C 

SEE 

NO A A 7 

NOAA-D 

SEE 

NOAA-X 

NOAA-E 

SEE 

NO A A 8 

NO AA -F 

SEE 

NCAA 9 

NO A A -G 

SEE 

NO A A- » 

NOAA-h 

SEE 

NOAA-X 

NOAA-I 

SEE 

NOAA-X 

NO A A -J 

SEE 

NO AA-K 

NOAA-X 

■jNITED STATES 
UNITED STATES 



NOAA-NESS 
NASA-OSSA 

earth radiation budget experiment <erbe> 
SOLAR RACKSCATTER ULTRAVIOLET RADICMETER 
( SBUV/2) 

SPACE ENVIRONMENTAL MONITOR <SE«> 
AOVANCEO VERY HIGH RESOLUTION 
RADIOMETER (AVHRR) 

TIROS OPERATIONAL VERTICAL sounoer 
(TOVS) 

DATA COLLECTION AND PLATFORM LOCATION 
SYSTEM (DCLS) 

SEARCH AND RESCUE SATELLITE AIDEO 
TRACKING (SARSAT) 


GEOCENTRIC 


CURRENT STATUS 


NSSOC 10 

EPOCH 

MMDOYY 

STATUS 

RCVD 

ORTA 
RA TE 

PAGE 

NO. 

79-057A-02 

99/19/83 

PARTIAL 

stnd 

66 

79-057A-03 

06/27/79 

NORMAL 

STND 

66 

61-059A 

06/23/81 

NORMAL 

STND 

66 

81-059A-0* 

09/08/82 

Partial 

SUBS 

6a 

8 1 -0 59 A- 0 1 

07/13/81 

NORMAL 

STNO 

66 

81-059 A- 02 

0 V 00/83 

PARTIAL 

STND 

67 

8 1-059A-03 

07/13/81 

NORMAL 

STND 

67 

8 3-0 22 A 

06/12/8* 

INOPERABLE 

ZERO 

67 

83-0 22A-0* 

06/12/8* 

normal 

ZERO 

67 

8 3-0 22 A- 0 1 

06/12/8* 

normal 

ZERO 

67 

63-022A-02 

06/12/8* 

NORMAl 

ZERO 

69 

83-0 22 A-Q 3 

10/01/83 

PARTIAL 

ZERO 

68 

83-022A-05 

06/12/8* 

NORMA. 

ZERO 

69 

8*- 1 23 A 

12/12/8* 

NORMAL 

STND 

68 

8*-l 23A-05 

02/15/ 85 

normal 

STNO 

69 

B*-l 2 3 A- 0 7 

02/22/85 

normal 

STND 

69 

8*-123A-01 

12/12/8* 

normal 

STNO 

6'» 

8*-l 23A-02 

12/12/8* 

NORMAL 

STND 

69 

8* - 1 2 3 A- 0 3 

12/12/8* 

normal 

STND 

69 

8*-l 23A-06 

12/12/8* 

NORMAL 

STND 

69 


NOAA-X 


163 

NOAA-X 

-05 

163 

NOAA-X 

-07 

163 

NOAA-X 

-0* 

163 

NOAA-X 

-01 

16) 

NOAA-X 

-02 

16* 

NOAA-X 

-03 

lb* 

NOAA-X 

-06 

16* 


OCEAN TQPOGRAPnr E * p E R • 


SEE TOPEX 


0h*0»a 



JAPAN ISAS 

02/l*/8* GEOCENTRIC 

PM-Q 1 5 A 

02/19/8* 

normal 

STNO 

70 

OOkE 

MONITOR OF hIGh ENERGY PARTICLES 

8*-0 1 5A-0 8 

02/23/R* 

NORMAL 

STND 

70 

MAKINO 

limb scanning ir radiometer 


8*-0 15 A - 0 1 

02/23/«* 

NORMA L 

STND 

70 

M ATSuZAK I 

INFRARED solar SPECTROMETER 


8*-0 15A-03 

02/23/8* 

NORMAL 

STND 

70 

MUX A I 

PRECIPITATING PARTICLE ENERGY 

analyzer 

8*-Q15A-0* 

03/21/8* 

NORMAL 

STND 

70 

09 A UA 

ultraviolet spectrometer 


8*-0 ISA- 02 

03/21/8* 

NORMAL 

STNO 

70 

OYA 

topsioe plasma sojnoer 


8*-0 15A-06 

06/0*/8* 

nopmal 

STND 

70 

T AK AGI 

SOLAR IMAGE-RADIOMETER 


8*-015A-05 

02/23/8* 

NORMAL 

STND 

70 

TAKAhAShI 

plasma PROBES 


8*-0 15A-07 

02/23/8* 

NORMAL 

STND 

70 
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1 NDE X OF ACTIVE ANO PLANNED SPACECRAFT AND EXPERIMENTS 
BT SPACECRAFT NAMES A NC PRINCIPAL INVESTIGATOR 


• 

• 

SPACECRAFT NAME 

country and AGENCY 

LAUNCH 

DATE 

ORBIT TYPE 



• pr inc. Invest .name 

EXPERIMENT name 





-Current status- 


RC VO PAGE 
DATA NO. 

RATE 


SEE AUREOL 3 


SEE SmEAl-A 


OSTA-3/STS 41-G 


SEE STS a 1 — G 


outer planets a 


SEE VOTAGER 1 


outer planets b 


SEE VOTAGER 2 


SEE STP P 78-1 


SEE STP P7B-2 


SEE AFP - 8 88 


PIONEER 1C 

ANDERSON 

BARNES 

FILLIUS 

GEhRELS 

JUDGE 

R L I ORE 

mcdonalo 

SIMPSON 
VAN ALLEN 

P IONEF R 11 

ANOERSON 

BARNES 

FILLIUS 

GEhRELS 

INGERSCLL 

JUDGE 

K INARD 

KLICRE 

“COCNALD 

SIMPSON 

SMITH 

VAN ALLEN 

PIONEER VENUS 1 
BARNES 
BRACE 
CROFT 

DONAHUE 

EVANS 

SEATING 

RLIORE 

RNUOSEN 

MASURSRY 

MCGILL 

N AG T 

NIEMANN 

PHILLIPS 

RUSSELL 

SCARF 

SCHUBERT 

Shapiro 
STEnAR t 

.ATLOR* JR. 
TRAVIS 

MOO 


UNITED STATES NASA-OSSA 03/03/T2 JUPITER FLTBT 

CELESTIAL MECHANICS 
quaorispherical plasma analyzer 
JOVIAN TRAPPED RADIATION 
IMAGING PmOTOPOLARImETER (IPP) 
ultraviolet photometry 
S-BAND 0C CUL T AT I ON 
CCSMIC-RAT SPECTRA 

charged particle composition 

JOVIAN CHARGED PARTICLES 

UNITED STATES NASA-OSSA 04/06/73 SATURN FLYBY 

CELESTIAL MECHANICS 

quaorispheri cal plasma analyzer 

JOVIAN TRAPPED RADIATION 
IMAGING PHOTOPOLARIMETER (IPP) 

INFRARED RADIOMETER 
ULTRAVIOLET PhOTOM£TRY 
METEOROID DETECTORS 
S-BAND OCCULTATION 
cdsmic-ray S»ECTRA 
CHARGED PARTICLE COMPOSITION 
MAGNETIC FIELDS 
jovian charged particles 

UNITED STATES NASA-OSSA 05/20/T9 VENJS ORBITER 

SOLAR MIND PLASMA ANALYZER (OPA) 

ELECTRON TEMPERATURE PROBE COETP) 

GAS-PLASMA E NVI RONMENT-OUAL FREQUENCY 
EXPERIMENT COGPE> 

INTERDISCIPLINARY SCIENTIST 
Gamma BUR 3 T DETECTOR ( OGBD > 

ATMOSPHERIC DRAG <3A3> 

RADIO OCCULTATION CORO) 

RETARDING POTENTIAL ANALYZER COPPA) 

INTERDISCIPLINARY SCIENTIST 
INTERDISCIPLINARY SCIENTIST 
INTERDISCIPLINARY scientist 
NEUTRAL MASS SPECTROMETER CONMS) 

INTERNAL DENSITY DISTRIBUTION (0100) 

magnetometer CDMAG) 

ELECTRIC FIELD DETECTOR COEFD) 

INTERDISCIPLINARY SCIENTIST 
CELESTIAL MECHANICS COCM) 

PROGRAMMABLE ULTRAVIOLET SPECTROMETER 
(OUVS) 

ION “ASS SPECTROMETER l-bOA“u COIMS) 

CLOJD PHOTOPOLARIMETER 

ATMOSPHERIC AND SDL»R CORONA TURBULENCE 
COTu» ) 


72-0 12 A 

03/03/72 

normal 

STND 

71 

72-G12A-C9 

03/03/72 

NORMAL 

STND 

71 

72-0 12 A- 1 3 

03/03/72 

NOR" A. 

STND 

71 

72-012A-05 

12/19/73 

NORMAL 

ST NO 

71 

72-0 12A-07 

06/01/60 

normal 

ZERO 

7 2 

72-012A-06 

03/03/72 

NOPMAw 

STND 

72 

72-0 1 2 A- 1 0 

12/05/73 

normal 

ZERO 

72 

72-012A-12 

03/03/72 

normal 

STND 

72 

72-0 12A- 02 

03/03/72 

normal 

STNC 

72 

72-012A-11 

03/03/72 

NORMA. 

STND 

73 

7 3-0 1 9 A 

04/06/73 

NORMAL 

STND 

73 

73-0 1 9A-09 

04/06/73 

normal 

STND 

73 

73-019A-13 

12/04/77 

N0R“A. 

STND 

73 

73-C19A-05 

04/06/73 

normal 

STND 

74 

73-0 19 A- 0 7 

03/01/84 

INOPERABLE 

ZERO 

74 

73-0 19A-C6 

10/03/79 

normal 

ZERO 

74 

73-019A-C6 

04/06773 

NOR"A. 

STND 

7* 

73-019A-C4 

03/01/84 

INOPERABLE 

ZERO 

74 

73-019 A- 10 

09/C:/ 7 9 

NORMAL 

ZERO 

75 

73-0 19A-12 

C4/C6/73 

normal 

STND 

75 

73-0 19A-02 

04/06/73 

NORMA. 

STND 

75 

73-0 19A-01 

04/06/73 

NORMAL 

STNO 

75 

73-0 19A- 1 1 

04/ 06/ 73 

NORMAL 

STND 

75 

78-051 A 

05/20/70 

NO R“A. 

STND 

75 

78-051A-18 

05/20/ 78 

normal 

STNO 

76 

78-051A-01 

12/05/78 

NORMAL 

STND 

76 

7e-C51A-03 

00/00/62 

inoperable 

ZERO 

76 

78-051A-04 


NA 

NA 

76 

78-05U-C5 

05/20/78 

NORMAL 

STNO 

76 

78-051A-19 

12/00/ 78 

normal 

STNO 

76 

7e-051A-20 

01/01/81 

INOPERABLE 

ZERO 

77 

78-051A-07 

05/20/78 

NORMAL 

STNO 

77 

78-051A-08 


NA 

NA 

77 

78-051 A-09 


N A 

NA 

77 

78-051 A- 1 0 


NA 

NA 

77 

7P-C51A-11 

12/05/78 

NORMAL 

STND 

77 

78-051 A-23 




77 

78-051 A- 12 

05/20/78 

NOR“A. 

STND 

70 

78 -0 5 1 A- 1 3 

05/20/78 

normal 

STNO 

78 

78-051 A-i* 


NA 

NA 

78 

78-051A-21 

01/01/81 

INOPERABLE 

ZERO 

78 

78-051A-15 

12/05/78 

NORMAL 

STND 

70 

78-0 5 1 A- 1 7 

12/05/78 

NORMAL 

STND 

7ft 

78-051 A- 06 

05/20/ 78 

NORMAL 

STNO 

76 

78-051 A -22 

12/00/7R 

NOR"A. 

STND 

79 


PIONEER VENUS 1970 ORBIT 


SEE PIONEER VENUS 1 


PIONEER VENUS CR B I T E R 


SEE PIONEER VENUS 1 


SEE PIONEER 10 


POLAR BEAR 

FREMOUN 

HUFFMAN 


SEE PIONEER 11 

JAPAN ISAS 

UV IMAGING TELESCOPIC CAMERA 
ION ELECTRON ESAS 


08/14/B5 COMET Rf NOE Z VOU 


UNITEO STATES OOO-USAF 10/00/86 GEOCENTRIC 

multi-frequency coherent radio beacon 
auroral /ionospher ic remotc sensor 


planet a 

planeta-oi 

PLANE T A-02 

PLRBEAR 
PLR9E AR-01 
FLRBEAR-02 


APPROVED MISSION 


PROPOSED MISSION 


POLAR PLASMA LABORATORY 


SEC ISTP/POLAR 



INDEX OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS 
BY SPACECRAFT NA*CS AND PRINCIPAL INVESTIGATOR 


ORIGINAL PAGE IS 
OF POOR QUALITY 


* 

SPACECRAFT *JAME 

COUNTRY and agency 

LAUNCH 

DATE 

ORBIT TYPE 



•PRINC. INVEST. NAME 

EXPERIMENT NAME 





EPOCH 
M*OD YY 


•CURRENT STATUS 
STATUS 


RCVD PAGE 
OATA NO. 

PATE 


PPL 

PROGNO Z 


PRCGNOZ 9 

STRUKOV 


ROENTGENS A TELL IT E 
RCSAT 


GERDES 

TRuEMPER 


DYA 

0 T ANA 

SAITO 

SAN MARCO-D/L 

9R0GLI0 

HANSON 

MAYNARD 

SCMNIOTKE 

SPENCER 


SAS-0 

SAT. FOR EARTH OBS. 2 
SAT. FOR X-RAY ASTRONOMY 
SAX 

UNKNOWN 

UNKNOWN 

UNKNOWN 

UNKNOWN 


SEE ISTP/POLAR 


U. S. S.R. SAS 

SOLAR x-RAY SPECTROMETER 


S.S.R. SAS 

COSMIC RADIO TELESCOPE 


SEE ROSAT 


12/25/80 GEOCENTRIC 
07/01/83 GEOCENTRIC 


80-103A 
80-1 03A-01 


08/00/83 INOPERABLE ZERO 
06/00/83 INOPERABLE ZERO 


79 

79 


09/00/87 GEOCENTRIC 


FED REP OF GERMANY OF VLR 

UNITED STATES NASA-OSSA 

HIGH RESOLUTION I MA&ER ( HR I) 

POSITION SENSITIVE PROPORTIONAL COUNTER 
C PSPC) 

WIDE field CAMERA 

JAPAN ISAS 01/07/85 hElIOTENTRIC 

PLAS"A WAVE SPECTRAL RECEIVERS 
ION RETARDING POTENTIAL ANALYZER 
TRIAXIAL RING-CORE MAGNETOMETERS 

ITALY CRA OA/OO/B* GEOCENTRIC 

UNITED STATES NASA-OSSA 

DRAG BALANCE AND AIR DENSITY 
ION VELOCITY INSTRUMENT (IVI) PLANAR 

retarding potential analyzer 
3-AXlS ELECTRIC FIELD INSTRUMENT « EF I > 

AIR3L0W-S0LAR SPECTROMETER 
WIND AND TEHPERATUPE SPECTROMETER 
(WATS) 

SEE I UE 

SEE 8HASKARA 2 
DEE SAX 

ITALY SAX 00/00/88 GEOCENTRIC 

NAR80* FIELD X-RAY IMAGING C ONC E NT » A T 0 PS 
NARROW FIELD GAS SCINTILLATION 
PROPORTIONAL COUNTER (PHOSWlCH) 

NARROW FIELD SODIUM IODIDE SCINTILLATION 
DETECTOR 

WIDE FIELD MULTIWIRE PROPORTICNAl 
COUNTER CAMERA 


8 3-0 6 7 A 

-01 

07/01/83 NORMAL STNO 

79 

ROSAT 


APPROVED MISSION 

165 

ROSAT 

-01 


165 

ROSAT 

-02 


166 

ROSAT 

-03 


16S 

85-001 A 


01/07/85 NORMAL STND 

79 

85-001 A 

-01 


80 

B5-0 0 1 A 

-02 


80 

85 -0 01 A 

-03 


80 

SM-DL 


APPROVEO MISSION 

166 

SM-DL 

-01 


166 

SM-OL 

-03 


166 

SM-DL 

-05 


166 

SM-DL 

-02 


167 

SM-DL 

-0A 


167 

SAX 


APPROVED MISSION 

167 

SAX 

-01 


167 

SAX 

-02 


167 

SAX 

-03 


167 

SAX 

-0A 


169 


SCiTHA 

SEE 

STP P70-2 

SEO 

SEE 

tJ- AS< ARA 

SEO 2 

SEE 

BHASKARA 2 

SESP P78-2A 

SEE 

STP P 70-2 

•Eal-a 

UNITED STATES 

Ni 


GORENSTE IN 

KRAUSHAAR 
ME YE A 

SERLEMITSOS 


UNKNOWN 

9L0MQUIST 

DUNN 

Dunn 

ECKBERG 

FARH I 

FULLER 

MOL TON 
HUTCHINS 

JOHNSON 

LEACH 


large AREA modular array of REFLECTORS 

(LAMAR) 

oif fuse x-ray spectrometer <dxs> 

COSMIC RAY nuclei EXPERIMENT (CRNE) 

BROAD BAND X-ray TELESCOPE (BBxRT) 

FRANCE CNES 00/00/87 GEOCENTRIC 

U.S.S.R. UNKNOWN 

X-RAY AND GAMMA-RAY IMAGING TELESCOPE 

UNITED STATES NASA-OSSA 01/00/86 GEOCENTRIC 

CARDIOVASCULAR ADAPTATION TO ZERO 
GRAVITY 

REGULATION 0 F E R Y ThR D PO I E S IS DURING 
SPACE FLIGHT 

INFLUENCE OF SPACEFLIGHT ON 
ERYTmROK INET ICS IN “AN 
INFLUENCE of we IGMT wESSNESS upon Ml* an 
AUTONOMIC CARDIOVASCULAR CONTROL 
INFLIGHT STUOY OF CARDIOVASCULAR 

DECONDITIONING 

THERMOREGULATION IN PRIMATES IN THE 
SPACE ENVIRONMENT 
HONE. CALCIUM, ANO SPACEFLIGHT 
CORRELATION OF MICRO AND MACRO 
CIRCULATORY Cm AN SI S DURING 0-5 
REGULATION OF BLOOO VOLUME DURING SPACE 
FLIGHT 

FLUJO-ELECTROLYTE REGULATION OURING 


OSS-2 

OSS-2 -01 

OSS-2 -02 
OSS-2 -03 
OSS-2 - 0 A 

SIGMA 

SIGMA -01 

SPAL ABA 
SPAL ABA-01 

SPALABA-02 

SPALABA-03 

SPAL ABA-OA 

SPAL ABA-05 

SPAL AB A- 0 6 

SPAL ABA-07 
SPAL ABA-08 

SPAL ABA-09 

SPAL ABA-10 


APPROVED MISSION 


APPROVED MISSION 


168 

169 

169 

168 

169 

169 

16 Q 

169 

169 

169 

170 

170 

170 

170 

170 

170 

170 

171 


2 1 3 



INDEX OF ACTIVE AND PLANNEC SPACECRAFT AND EXPERIMENTS 
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SPACECRAFT NAME 

•PRINC. INVEST. NAME 


COUNTRY AND AGENCY 
EXPERIMENT NAME 


LAUNCH 

OATE 


ORPIT TYPE 


• NSSDC ID 


-CURRENT STATUS- 


EPOCH 
-MOD YY 


STATUS 


PCVD 

DA TA 

* ATE 


PAGE 

NO. 


spaceflight 


MOORE-EOE 

Si *DT OF FLUID/ELECTROL TTE hQMEOSTATIS 

SPALAB4-11 




171 


IN O-G USING PRIMATES 






POPOVIC 

CARDlL. ‘SCULAR ADAPTION OF *HlTE RATS TO 

SPALAB4-12 




171 

ROSS 

E C FEC TS OP «3-G ON MAMMALIAN GRAVITY 

SPAL AB4-13 




171 


RECEPTORS 






REST 

pulmonary function during weightlessness 

SPAL AB4-14 




171 

YOUNG 

VESTIbULAR EXPERIMENTS IN SPACELAB 

SPALAB4-15 




171 


UNITED STATES NASA-OSSA 10/06/01 GEOCENTRIC 

81-100A 

10/06/81 

normal 

ST NO 

83 

BARTh 

UV OZONE 

B1-100A-01 

10/ ob/ei 

normal 

ST ND 

60 

BAPTh 

INFRARED RADIOMETER (4 CHANNELS) 

Rl-1 OCA-02 

10/06/81 

NORMAL 

ST ND 

80 

BAR Th 

1.27 MJCR0ME7ER AlRGLOw 

81-1 00A-03 

10/06/81 

normal 

STND 

RO 

BARTH 

VISIBLE nitrogen dioxide 

Bl-1 00A-04 

10/06/81 

NORMA.. 

STND 

81 

BARTH 

SOLAR UV MONITOR 

81-1 00A-05 

10/06/81 

NORMAL 

STND 

81 

BARTh 

SOLAR PROTON ALARM 

81-1 0CA-06 

10/06/81 

NORMAL 

STND 

81 


UNITED STATES NASA-OSSA 02/14/80 GEOCENTRIC 

8 0 - 0 1 * A 

oe/oi/«o 

PA RT I AL 

SUBS 

81 

ACTON 

SOFT X-RAY POLYCHROMATOR (XRP) 

80-014A-C4 

04/15/84 

NORMA L 

STND 

81 

CHUPP 

GAMMA-RAY SPECTROMETER ( GRE > 

80-014A-07 

04/15/84 

NOPMAL 

STND 

82 

DE JA3ER 

HARD x-RAY IMAGING SPECTROMETER (HXIS) 

80-0 14A-05 

04/18/84 

INOPERABLE 

ZERO 

62 

FROST 

HARO X-RAY BURST SPECTROMETER ImkRBS) 

80-0 14A-06 

04/15/84 

NORMA. 

STND 

82 

MACQUEEN 

coronagrapm/pol ar i me ter 

RO-014A-01 

04/17/84 

NORMAL 

STND 

82 

TANO0ERG-MANSSEN 

ULTRAVIOLET SPECTROMETER ANO POLAR IM£T ER 

80-014A-02 

09/18/84 

NORMAL 

STND 

R3 

WILLSON 

ACTIVE CAVITY RADIO-ETER I RRADI A NC E 

80-01 4A-C 8 

04/26/84 

NORMAL 

STND 

83 


SMS-C 

SOLAR MAXIMUM MISSION 
SOLAR MESOSPHERE ExPl 
SOLAR OPTICAL TELESCOPE 

title 

ZIRIN 

SOLAR POLAR 
SOL W IND 
SOT-1 

SPACE ASTRCMETRY 


SEE GOES 1 


SEE SME 

UNITED STATES NASA-OSSA 03/0P/91 GEOCENTRIC 

COORDINATED F I L T E» GR A Ph -SPEC TROG* A P« 
photometric filtergraph 

SEE ULYSSES 

SEE S TP P7e-1 

SEE SOLAR OPTICAL TELESC 

SEE Hi RpARCOS 


SOT-1 
SCT-l -01 
SOT-1 -02 


APPROVED MISSION 


1 71 
172 
17 ? 


SHUTTLE LOEF 1 

UNITEO STATES NASA-OSSA 04/06/84 GEOCENTRIC 

84-0 346 

04/06/84 

NO RM A u 

NA 

03 

ADAMS* JR. 

HEAVY ICNS IN SPACE 

84-034B-13 

04/06/84 

normal 

NA 

63 

ALLEN 

BALLOON MATERIALS DEGRADATION 

84-0 34 P- 38 

04/06/0* 

normal 

NA 

63 

ALSTON 

SEEDS IN SPACE EXPfrimcnT 

84-0 34B-62 

04/06/6* 

N0Rm» l 

NA 

8% 

ANGEIO* JR. 

SPACE ENVIRONMENT EFFECTS 

04-O34B-64 

04/06/°* 

normal 

NA 

6* 

ASSIE 

MICROwELOING OF VARIOUS METALLIC 
MATERIALS UNDER ULlRAVACUUM 

84-0 54B-56 

04/06/8* 

NORMAL 

NA 

e* 

3ERUJERN 

MEASUREMENT CF HEAVY COSMIC-RAY NJCLEI 
CN LDEF 

84-0348-59 

O4/OC/0* 

ND Rm A . 

NA 

84 

BENTON 

LINEAR ENERGY TRANSFER SPECTRUM 
MEASUREMENT EXPERIMENT 

84-0 34B-60 

04/06/84 

NORMAL 

NA 

64 

BERSET 

THIN METAL FILM AND EVAPORATED CATHODES 
PERFORMANCE IN SPACE 

R4-0 3*3-40 

04/06/04 

NORMA. 

NA 

84 

BLUE 

EFFECTS OF LONG-OURATION EXPOSURE ON 
ACTIVE OPTICAL SYSTE-S COMPONENTS 

64-034R-26 

04/06/84 

NORMAL 

NA 

85 

BOURRIEAU 

OPTICA! FIBERS AND COMPOXENTS 

84-034B-43 

04/06/84 

NORMA. 

NA 

83 

3RANDH0RST* JR. 

ADVANCED PHOTOVOLTAIC EXPERIMENT 

84-0 34H-02 

04/06/°* 

NO TM AL 

NA 

65 

BJCKER 

FREE FLYER BIOSTACk 

04-0 348-50 

04/06/84 

NORMAL 

NA 

85 

CALHOUN 

CASCADE VARIABLE CONDUCTANCE HEAT PIPE 

0x-O 3*9-39 

04/06/8* 

ND R 4 A . 

NA 

03 

CALLEN 

SPACE TESTING OF HOLOGRAPHIC DATA 
STORAGE CRYSTALS 

84-0 34B-08 

04/06/04 

normal 

NA 

05 

DE I RSI 

EFFECTS OF SPACE ENVIRONMENT ON 
SPACE-RACED RADAR PMASED-ARRAY ANTENNA 

04-0 346-20 

04/ 06/64 

NORMAL 

NA 

85 

ELBERG 

EFFECT OF SPACE EXPOSURE ON THERMAL ANC 
MECHANICAL PROPERTIES OF EPOXY COMPOSITES 

B4-034B-5* 

04/06/84 

NORMAL 

NA 

05 

FEL9ECK 

SPACE EXPOSURE INFLUENCE O'J “CC^ANICAL 
PROPERTIES OF MI-TOUGHNESS GRAPHITE EPCXY 

84-03*0-06 

04/06/84 

normal 

NA 

86 

GREENE 

loef thermal measurement system 

84-0 3*8-57 

04/06/8* 

NORMAL 

NA 

86 

GREGORY 

The INTERACTION OF ATOMIC OXYGEN WlTn 
SOLID SURFACES AT ORBITAL ALTITUDES 

84-0 3*8-1 9 

04/06/6* 

NORMAL 

NA 

86 

GRIGSBY 

SPACE-ExPOSED EXPERIMENT OEVELO°EO FOR 
STUDENTS (SEEDS) 

84-0348-63 

04/06/0* 

NORM A. 

NA 

94 

HICKEY 

PASSIVE EXPOSURE OF EARTh RADIATION 
BUDGET EXPERIMENT COMPONENTS 

04-0 3*8-27 

04/06/0* 

NORMAL 

NA 

«6 

HORZ 

CHEMISTRY OF MICROMETEOROIDS 

84-0348-51 

04/06/84 

N0RMA t 

NA 

84 

HUMES 

SPACE DEBRIS IMPAC) STuOT 

84-0348-36 

04/06/84 

NORMAL 

NA 

87 

JOHNSTON 

FIBER OPTIC DATA TRANSMISSION EXPERIMENT 

64-03*8-03 

0*/C( / 64 

NORMAL 

NA 

87 

LARC STAFF 

METEOROID OA M AGE TO SPACECRAFT 

84-03*8-61 

04/06/84 

NORMAL 

NA 

87 

LIND 

GROWTH OF CRYSTALS FROM SOLUTIONS IN LOw 
gravity 

84-0 3*8- 17 

04/06/84 

NORMAL 

N A 

07 


2 1 A 


j 








INDEX OF ACTIVE AND PLANNED SPACECRAFT 
0T SPACECRAFT NAMES AND PRINCIPAL 


AND EXPERIMENTS 
INVESTIGATOR 


I 




ORIGINAL P'd !S 
OF POOR QUALiTY 


• SPACECRAFT NAME 

LAUNCH 

COUNTRY AND AGENCY DATE ORBIT TYPE 

• 

NSSOC ID 

EPOCH 

STATUS 

RC VO 

PAGE 

•PR1NC. INVEST. NAME 

EXPERIMENT NAME 

• 

• 




RA TE 

NO a 

LIND 

INTERSTELLAR GAD 


8*-03*B-*8 

04/06/8* 

NORMAL 

NA 

87 

MALHERBE 

VACUUM-DEPOSITED OPTICAL COATINGS 


8*-0 3*8- * 1 

0*/ 06/ 8* 

normal 

NA 

87 

MANOEVILLE 

STUDY OF METEOROID IMPACT CRATERS ON 
VARIOUS MATERI ALS 


8*-0 3*8-32 

0*/ 06/8 * 

NORMAu 

NA 

87 

MANDEVlLLE 

ATTEMPT AT OUST DEBRIS COLLECTION WITH 
STACKED DETECTORS 


8*-Q 3*8- 33 

0*/ 06/8* 

normal 

NA 

88 

MCDONNELL 

MULTIPLE FOIL MICROABRASION 

package 


8*-0 3*8- 31 

0*/ 0b/8 * 

normal 

NA 

89 

MCINTOSH 

LOW-TEMPERATuRE h£AT PIPE EXPERIMENT 


8*-0 3*6-12 

0*/ 06/8* 

normal 

NA 

88 

MIRTICH, JR. 

ION-BEAM-TEx TURED AND COATED SURFACES 


8* - 0 3* B-01 

0*/ 06/8* 

normal 

NA 

88 

MOREAu 

RULED AND HOLOGRAPHIC GRATINGS 


8*-0 3*B- *2 

0«/06/8* 

NORMAL 

NA 

89 

NICHOLS 

EFFECTS OF SOLAR RADIATION ON GLASSES 


P*-0 3*B-** 

C*/06/B* 

NORMAL 

NA 

88 

0* SULLIVAN 

HIGH RESOLUTION STUDY OF ULTRA HEAVY 
COSMIC RAYS 


8*-0 3*6-*9 

0*/06/R* 

NORMAL 

NA 

88 

Owen 

TRANSVERSE FLAT PLATE HEAT PIPE 

performance 


8 a- 0 3*8 - 37 

0«/06/8* 

NORMA. 

NA 

89 

PARLOUS 

thermal control coatings experiment 


M-0 3*6-3* 

0*/ 06/8* 

normal 

NA 

89 

PARCElIER 

EFFECT OF SPACE ENVIRONMENT ON COMPOSITE 

materials 


i*-0 3* B-55 

0* / 06 / 8* 

NORMAL 

NA 

89 

POWELL 

GRAPHl TE-POLTMIDE ANO GR APHI T E -EPO x Y 
MECHANICAL PROPERTIES IN SPACE 


8* -0 3*B- 35 

o«/oe/B« 

normal 

NA 

89 

PREUSS 

CRITICAL SURFACE DEGRADATION EDICTS ON 
COATINGS AND SOLAR CELLS 


6*-0 3* b-*fc 

0*/ 06/ 8* 

NORMAL 

NA 

89 

RICH 

TR APPFQ-PROTON ENERGY SPECT»uM 
DETERMINATION 


M-0 5*P-58 

c*/ 06 /e* 

NORMAL 

NA 

89 

ROBERTSON 

EFFECT OF SPACE EXPOSURE ON PYROELECTRIC 
INFRARED DETECTORS 


8*-3 3* B- 1 R 

0 */06/8* 

NORMAL 

NA 

89 

SCMALL 

SPACE ENVIRONMENT EFFECTS ON SPACECRAFT 

materials 


8*-0 3*6- 15 

0*/ 06/8* 

NORMAL 

NA 

90 

SCOTT, JR. 

ATOMIC OXYGtN STI-JuATED outgassing 


6* -0 3* B- C 7 

0*/ 06/8* 

NORMAL 

NA 

90 

SEELEY 

HIGH-PERFORMANCE infrared MULTILATE® 
FILTERS-RADI at ion EFFECTS 


M-C 3*9-23 

04/06/8* 

NORMA. 

NA 

90 

SINGER 

INTERPLANETARY oust 


6*-0 3*B-?2 

04/06/8* 

normal 

NA 

90 

SLEMP 

EXPOSURE OF SPACECRAFT COATINGS 


M-0 3*B-05 

04/06/8* 

NORMAL 

NA 

90 

SLEMP 

SPACE EXPOSURE OF COMPOSITE MATERIALS 
FOR LARGE SPACE STRUCTURES 


8*-0 3* B- 21 

<4 

o 

* 

o 

NORMA. 

NA 

90 

TAYLOR 

SPACE PLASMA HIGH-VOLTAGE DRAINAGE 


R*-0 3*B-09 

04/06/8* 

NORMAL 

NA 

90 

TkYLOR 

SPICE ENVIRONMENT effects ON FlBra 
OPTICS SYSTEMS 


8*-0 3*B- 16 

04/06/8* 

NORMAL 

NA 

90 

TENNYSON 

PROPERTIES OF POLYMER -MATR IX COMPOSITE 
MATERIALS, EFFECT OF SPACE ENVIRONMENT 


8*-0 3*B-2* 

0*/06/8* 

NORMAL 

NA 

91 

VENABLES 

RADIATION SENSITIVITY O' OUARTZ CRYSTAL 
OSCILLATORS EXPERIMENT 


8*-0 3*3-22 

04/06/8* 

normal 

NA 

91 

WHI TAKER 

SOLAR-ARRAY MATERIALS (PASSIVE) 


8*-0 3*B- *5 

0*/06/8* 

normal 

NA 

91 

WILKES 

SPACE TELESCOPE 

Thermal contpol sur r a ce s 
SEE h S T 


8*-0 3*B-C* 

04/06/6* 

NORMAL 

NA 

91 


SPACE TEST PROGRAM P7B-1 SEE STP P78-1 

SPACE TEST PROGRA- P80-1 SEE AFP-88 1 


SPACE TRANSPORT STS-9 


SEE STS 9/SPACELAB 1 


SPACEIAB 


SEE STS 9/SPACELAB 1 


S° AC EL A 0 1/STS 9 


SEE STS 9/SPACELAB 1 


SPACELA0 2 

BANKS 

BRUECKNER 

BRuECKNER 

COWLES 

FAZIO 

FRANK 

GABRIEL 

MASON 

MENDILIO 

METER 

SCHNOES 

TITLE 

UllLMORE 


UNITED STATES NASA-CSSA 07/00/85 GEOCENTRIC 

VEHICLE CHARGING AND POTENTIAL (VCAPJ 
HIGH RESOLUTION TELESCOPE ANO 
SP r CTROGRAFh (MRTS) 

SOLAR U V SPECTRAL IRRADIANCE MONITOR 
(SUSIM) 

INTERACTION OF OXYGEN AND GRAVITY 

INFLUENCED lignification 
SMALL* HCLlUM-COOLED INFRARED TELESCOPE 
EJECTA0LE PLAS"A diagnostics PACKAGE 
SOLAR CORONAL HELIUM A8 UNOANCE 
PROPERTIES OF SUPERFLUID h£LIum In 
ZCRO-G 

plasma DEPLETION Ex»erIments for 
IONOSPHERIC ♦ RADIO ASTRONOMICAL STUDIES 
ELEMENTAL COMPOSITION AND ENERGY SPECTRA 
OF COSMIC RAY NUCLEI 
VITAMIN D metabolitfs AND BONE 
DEMINERAL iz ation 

SOLAR MAGNETIC AND VELOCITY FIELD 
MEASUREMENT SYSTE* 

MARO X-RAY IMAGING OF CLUSTERS OF 
GALAXIES ANO OTHER EXTENDED X-RAY SOURCES 


SPAL AB2 
SPA. AB2-1* 
SPALAB2-10 

SPAL AB2-1 1 

SPAl AB2-02 

SPAL AB2-05 
SPALAB2-C5 
SPAL AB2-09 
SPAL AB2-13 

SPA. AB 2-0* 

SPAL AP2-06 

SPAl A02-O1 

SPAL AB2-08 

SPAL AB2-07 


APPROVED MISSION 172 

172 

173 

173 

173 

173 
1 79 
17* 
17A 

17* 

175 

175 

175 

175 


SPACELAB 3 

BISWAS 

C ADORE T 


UNITED STATES NASA-OSSA 0*/ /«5 GEOCENTRIC 

IONIZATION STATES OF SOLAR AND &A.ACTIC 
COSMIC RAY HEAVY NUCLEI STUDIES (IONS) 

MERCURIC IODIOE CRYSTAL GROWTH 


SPAL AB3 
SPAl A83-15 

SPAL AR3-22 


APPROVED MISSION 176 

175 

176 


► - 


215 
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• 

LAUNCH 



• 




• SPACECRAFT NAME 

COUNTRY AND AGENCY DATE 

ORBIT TYPE 

• NS S DC 10 

EPOCH STATUS 

R C VO 

page 









•PRINC .INVEST .NAME 
• 

EXPERIMENT NAME 



• 


RATE 


CAUAHAN 

RESEARCH ANIMAL HOLOING FACILITY (RAhF) 


SPALAB3-11 



176 

COURTES 

VERY VIDE FIELD CAMERA 



SPAIAB3-25 



177 

COVINGS 

AUTOGENIC FEEDBACK TRAINING 



SPALAB3-23 



177 

FARMER 

ATMOSPHERIC TRACE MOLECULES ORSERVEO BY 


SPAL AB3-1* 



177 


SPECTROSCOPY (ATMOS) 







HALL1NAN 

auroral imaging experiment 



SPA*. Ab 3-2* 



177 

HART 

GEOPHYSICAL FLUID FLOv CELL (GFFC) 



SPAL AB3-1Q 



177 

LAL 

SOLUTION GROVTH OF CRYSTALS 



SPALAB3-C1 



178 


IN ZERO GRAVITY 







SCHNEIOER 

URINE MONITORING 



SPALAB 3-18 



1 79 

SCHNEPPLE 

MERCURIC IOOIOE GROVTH 



SPAL AB3-02 



1 78 


VAPOR CRYSTAL GROVTH SYSTEM (VCGSJ 







VANG 

OYNAMICS OF ROTATING ANO OSCILLATING 



SPALAB3-09 



178 


FREE DROPS 







*PACELAB A 

SEE SLS-A 







SPACELA0 0-1 

FEO REP OF GERMANY 0 F V L R 10/00/63 

GEOCENTRIC 


SPLABD1 

APPROVED MISSION 

1 7H 


UNITED STATES NASA-OSSA 







SPARTAN 1 

SEE SPARTAN-A 







SPARTAN 2 

SEE SPARTAN-B 







SPARTAN 3 

SEE SPARTAN-C 







SPARTAN HALLET 

UNITED STATES NASA-OSSA 01/00/86 



SP ATN-H 



179 

BARTH 

UV SPECTROMETER 



SPATN-H-91 



179 

SPARTAN-A 

UNITEO STATES NASA-OSSA 06/12/85 

GEOCENTRIC 


SPATN-A 



179 

FRITZ 

X-RAY PROPORTIONAL COUNTERS 



SPATN-A-01 



179 

SPARTAN-B 

UNITED STATES NASA-OSSA 10/00/86 

GEOCENTRIC 


SPATN-B 



179 

KOHL 

UV CORONAL SPECTROMETER 



SPATN-B-02 



179 

MUNRO 

VHITE LIGHT CORONAGRAPM 



SPATN- B-01 



18C 

SPARTA N-C 

UNITEO STATES NASA-OSSA 12/00/86 

GEOCENTRIC 


SPAT N-C 



180 

carruthers 

FAR-UV VlDE-FIELD CAMERA 



SPAT N-C-0 1 



180 

SPOT 1 

SEE SPOT-A 







SPOT 2 

SEE SPOT-B 







SPOT-A 

FRANCE CNES 09/CU/R5 

GEOCENTRIC 


SPOT 

APPROVED “ 

ISSION 

160 

CRTS STAFF 

HIGH RESOLUTION VISIBLE IMAGER 



SPOT -01 



RC 

SPOT-9 

FRANCE CNES 12/00/87 

GEOCENTRIC 


SP0 T -2 

APPROVED MISSION 

181 

CRIS STAFF 

HIGH RESOLUTION VISIBLE IMAGER 



SPOT-2 -01 



161 

ST 

SEE hST 







STP P-673 

SEE AF P-6 75 







STP P78-1 

UNITED STATES DOD-USAF 02/2*/79 

GEOCENTRIC 


79- 0 1 7 A 

02/2A/79 NORMAL 

STND 

91 

BOVYER 

EXTREME ULTRAVIOLET SPECTROMETER 



79-0 1 7A-0* 

03/13/80 NORMAL 

ZERO 

91 

IMHOF 

GAMMA RAY SPECTROMETER 



79-0 1 7A-01 

02/2*/79 NORMAL 

STND 

9? 

MCKENZIE 

SOLAR X-RAY SPECTROMETER 



79-3 1 7 A • 0 3 

11/19/80 PARTIAL 

SUBS 

9? 

MlCHflS 

SOLAR vIND MONITOR 



79-0 17A-02 

02/ 2*/ 79 PARTIAL 

STNO 

92 

PEP IF 

PRELIMINARY AEROSOL MONITOR 



79-0 1 7A- 0 7 

02/2A/79 NORMAL 

STND 

92 

SHULMAN (NLA) 

X-R A T MON I TOR 



79-0 1 7 A- 06 

02/2*/ 79 NORMAL 

STNO 

9 7 

VANCOUR 

HIGH LATITUDE PARTICLE SPECTROMETER 



79-0 17A-05 

02/2*/79 NORMA to 

STND 

92 

STP P 7 8-2 

UNITED STATES DOD-USAF 91/30/79 

GEOCENTRIC 


79- 0 0 7 A 

01/30/79 NORMAL 

STND 

92 

AGGSON 

ELECTRIC FIELD DETECTOR 



79-007A-05 

02/25/79 NORMAL 

ST NC 

83 

BLAKE 

ENERGETIC PROTON DETECTOR 



79-007A-1* 

01/31/79 NORMA. 

STND 

93 

COHEN 

ELECTRON GUN-ION GUN 



79-0 07A-07 

10/25/79 PARTIAL 

STND 

93 

FENNELL 

SPACECRAFT SHEATH FIELDS DETECTOR 



79-007A-06 

03/30/79 PARTIAL 

SUBS 

93 

HALL 

QUARTZ CRYSTAL m I CRO 3 A L ANC E S IN 



79-00 7A-03 

0 1/30/ 79 NORMAL 

STND 

93 


RETARDING POTENTIAL ANALYZERS 







HALL 

thermal control sample monitor 



79-0 0 7 A- 0* 

01/30/79 NORMAL 

STND 

93 

HARDY 

RAPIO SCAN PARTICLE DETECTOR 



79-007A-12 

02/09/79 NORMAL 

STND 

93 

JOHNSON 

ENERGETIC ION SPECTROMETER 



79-007A-13 

02/06/79 NORMAL 

STND 

9* 

KOONS 

CHARGING ELECTRICAL EFFECTS ANALY?FR 



79- 0 07 A- 02 

02/05/ 79 NO RM a w 

STND 

9* 

LEDLEY 

MAGNETIC FIELD MONITOR 



79-007A-OR 

02/22/79 NORMAL 

STND 

9* 

MI ZERA 

SPACECRAFT SURFACE POTENTIAL MONITOR 



79-0C7A-01 

10/01/79 PARTIAL 

STND 

9* 

NANE VICZ 

transient pulse monitor 



79-007A-16 

02/00/79 NORMAL 

STND 

9* 

RE AG AN 

HIGH-ENERGY PARTICLE DETECTOR 



79-0 07A- 15 

01/31/79 NORMAL 

STND 

9* 


STP 

P80-1 

SEE 

AF P-8 88 

ST? 

P83-1 

SEE 

Hi LAT 

STP 

P87-A 

SEE 

POLAR BEAR 

STP 

PROBE 

SEE 

I S EE 3 
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I NOT x OF ACTIVE AND PLANNED SPACECRAFT AND EXPERIMENTS 
BY SPACECRAFT NAMES AND PRINCIPAL INVESTIGATOR 


ORIGINAL PACE IS 

OF POOH QUALITY 


• 

SPACECRAFT NAME 

COUNTRY AND AGENCY 

LAUNCH 

OATE 

ORBIT TYPE 



•PR INC .INVEST .NAME 

EXPERIMENT NAME 





ELACMI 
MOllBERG 
REICmlE. JR. 

SIVERTSON# JR. 


UNITED STATES NASA-OSSA 10/03/84 GEOCENTRIC 

SHUTTLE IMAGING RADAR-B (SIR-b) 

LARGE FORMAT CAMERA <IFC> 

MEASUREMENT OF AIR POLLUTION FROM 
SATELLITES (MAPS) 

FEATUPE IDENTIFICATION AND LOCATION 
EXPERIMENT (FILE) 


STS 9/SPACELAB 1 

ACKERMAN 

ANDREDEN 
BE A J JE AN 
BET.hIN 

BENTON 
BERT AUX 


BROwN 

RUCKER 

COGOL1 

COURTES 

CROmmEl^NCK 

OIETERLE 

&RECN 

hE»SE 

morneck 

muTh 

kIRSCh 

KIPSCH 

LEACh 

MENDE 

OBAYASHI 


INTERNATIONAL 
UNI 


11/28/83 GEOCENTRIC 


RESCHKE 

REYNOLDS 

ROSS 


SCHMJOT 

SuLZMan 


TOPR 

VON BAuMGARTEN 


JR . 


SUNL AR 
SUNLB-A 


VOS 
-ILhELM 
WILLSON 
YOUNG 

3 

BRuE CKNER 

BR JECKNER 

GABR IEL 
TITLE 


ESA 

EC STATES NASA-OSSA 

GRILLE SPECTROMETER 
SPECTROSCOPY IN X-RAY ASTRONOMY 
ISOTOPE STACK 

phenomena induced by charged particle 

BEAMS 

RADIATION EN.IRONMENT MAPPING 
INVESTIGATION ON ATMOSPHERIC H AND D 
Through The MEASUREMENT OF LTMAN-ALPHA 
FAR UV ASTRONOMY USING TmE FAuST 
TELESCOPE 

NUTATION OF hElIANThUS ANNUUS 
ADVANCED BTOSTACK. EXPERIMENT 
LYMPHOCYTE PROLIFERATION IN 
WEIGHTLESSNESS 

VERY *IOE FIELD GALACTIC CAMERA 
ABSOLUTE MEASUREMENT OF THE SOLAR 
CONSTANT 

MICROWAVE REMOTE SENSING EXPERIMENT 
electro-physiological tape recorder 

WAVES IN The Oh EMISSIVE LATER 
MICRO-ORGANISMS AND BIOMOLECULES IN THE 
SPACE ENVIRONMENT 
MATERIALS SC IENCE 

MEASUREMENT OF (CENTRAL) VENOUS PRESSURE 
BY PUNCTURING AN ARM vE N 
COLLECTION BLOOD SAMPLES FOR DETERMINING 
A.O.h., aldosterone. AND other hormones 

INFLUENCE OF SPACE'lIGhT on 
ER YThROK INE TICS IN man 
ATMOSPHERIC EMISSION PHOTOMETRIC IMAGING 
SPACE EXPERIMENTS WITH PARTICLE 
ACCELERATORS (SEPAC) 

BEARING LUBRICANT WETTING. SPREADING AND 
OPERATING CHARACTERISTICS IN ZERO-G 
vestibulo-spinal reflex MECHANISMS 
METRIC CAMERA EXPERIMENT 
MASS DISCRIMINATION DURING 
WEIGHTLESSNESS 

BALLISTOCARDIOGRAPHIC RESEARCH IN 
wEIGhTl-.SSNESS 

DC AND LOW FREQUENCY VECTOR MAGNETOMETER 
CHARAC’ ERIZATION OF PERSISTING 
CIRCADIAN RHYTHMS 

MEASUREMENT OF ThE SOLAR SPECTRUM fro* 

170 TO 3200 NANOMETERS 
AN IMAGING SPECTROMETR IC OBSERVATORY 
EFFECTS OF RECTILINEAR ACCEL ER * T ICN. 
OPTOKINETIC AND CAuDRIC STIMULI IN SPACE 
EFFECTS OF PROLONGED WE I GM Tl E SS NE S S ON 
THE HUMORAL IMMUNE RESPONSE G* HUMANS 
STUDY OF lOw-ENERGT ELECTRON FL'JX AND 
ITS REACTION TO ACTIVE EXPERIMENTATION 
ACTIVE CAvITY RADIOMETER SOLAR 
IRRADIANCE MONITOR 
VESTIBULAR STUDIES 

SEE SOLAR OPTICAL TELESCOPE 


UNITEO STATES NASA-OSSA 07/00/86 GEOCENTRIC 

HIGH RESOLUTION TELESCOPE 
AND SPCCTRO&RAPh (HRTS) 

SOLAR UV SPECTRAL IRRADIANCE MONITOR 
( SUS1M) 

SOLAR CORONAL HELIUM ABUNDANCE 
SOLAR MAGNETIC AND VELOCITY FJELD 
MEASUREMENT SYSTEM 


TEAL RUBY SATELLITE (TR$) 


SEE AFP-688 


tenma 

MIYAMJTO 

MI yamoto 

TANAKA 

YAMASMITA 


JAPAN ISAS 02/20/83 GEOCENTRIC 

HADAMARD TRANSFORM TELESCOPE 
ALL SKY X-RAY MONITOR 

GAS SCINTILLATION PROPORTIONAL COUNTERS 
(GSPC ) 

X-RAY REFLECTING telescope 


CURRENT STATUS 


NSSDC IC 

EPOCH 
MMDD YY 

STATUS 


RCVD 

DATA 

RATE 

PAGE 

NO. 

8 A - 1 0 B A 

10/13/M 

RETURNED 

ro 

EARTH 

94 

6A-108A-C1 

1 O' 1 3/BA 

RETURNED 

TO 

EARTH 

*5 

BA-108A-02 

10/13/8A 

RETURNED 

TC 

EARTH 

93 

84-1 08A-03 

1 0/ 1 3/8 A 

RETURNED 

TO 

EARTH 

93 

8R-108A-0A 

1 0/ 13/6 A 

RE TURNED 

TO 

EARTH 

93 

83-1 1 6 A 

12/08/63 

RETURNED 

TO 

EARTH 

93 

83-1 16A-18 

12/08/8 3 

RE TURNED 

TO 

EARTH 

96 

83-1 16A-28 

12/08/83 

RETURNED 

TO 

EARTH 

96 

83-1 16A-29 

12/08/83 

RETURNED 

TO 

EARTH 

96 

83-1 16A-25 

12/08/83 

RE TURNED 

TO 

EARTH 

96 

63-1 16A-11 

12/08/83 

RETURNED 

TO 

EARTH 

96 

87-1 16A-22 

12/G8/83 

RETURNED 

TO 

EARTH 

96 

83-1 16A-07 

12/08/83 

RETURNED 

TO 

EARTH 

97 

83-1 16A-12 

12/08/83 

RE TURNEO 

TO 

EARTH 

97 

83-116 A-32 

12/06/83 

RETURNED 

TO 

EARTH 

97 

83-1 16A-36 

12/08/8 3 

RE TURNED 

TO 

EARTH 

97 

83-1 16A-27 

12/08/83 

RE TURNED 

TO 

EARTH 

97 

83-1 16A-26 

12/08/83 

RE TURNEO 

TO 

EARTH 

97 

83-1 16A-39 

12/08/83 

RE ’ iRNED 

TO 

EARTH 

97 

83-1 164-33 

12/08/8! 

RE JuRNED 

TO 

EARTH 

98 

83-1 1 6 A - 1 9 

12/08/83 

RE TURNEO 

TO 

EARTH 

98 

83-1 16A-3A 

12/08/83 

RETURNED 

TO 

EARTH 

99 

83-1164-42 

12/06/83 

RETURNED 

TO 

EARTH 

98 

83-1 16A-31 

12/08/83 

RETURNED 

TO 

EARTH 

98 

83-1 1 6 A - 3 7 

12/08/83 

RETURNED 

TO 

EARTH 

98 

83-1 16A-14 

12/08/83 

RE TURNED 

TO 

EARTH 

99 

83-1 16A-03 

12/08/83 

RE TURNED 

TO 

EARTH 

99 

83-1 16A-02 

12/08/83 

RETURNED 

TO 

EARTH 

99 

83-1 16A-09 

12/08/83 

RETURNED 

TO 

EARTH 

9 J 

83-1 16A-16 

12/08/83 

RETURNED 

TO 

EARTH 

99 

63-1 16A-38 

12/08/83 

RE TURNEO 

TO 

EARTH 

99 

83-1 16A-30 

12/08/83 

RETURNED 

TO 

EARTH 

100 

83-1 16A-33 

12/08/83 

RETURNED 

TO 

EARTH 

100 

83-1 16A-23 

12/08/83 

RETURNED 

TO 

EARTh 

100 

83-1 16A-1S 

12/08/83 

RCTURNEO 

TO 

EARTH 

100 

83-1 16 A-21 

12/08/ 83 

RETURNED 

TO 

EARTH 

100 

83-1 16A-01 

12/08/63 

RCTURNEO 

TO 

earth 

100 

83-1 16A-A1 

12/06/e3 

RETURNED 

TO 

EARTH 

100 

83-1 16A-17 

12/08/83 

RE TURNED 

TO 

EARTH 

101 

83-1 16A-2A 

12/08/83 

RETURNED 

TO 

EARTH 

101 

83-1 16A-0A 

12/08/83 

RETURNED 

TO 

EARTH 

101 

83-1 16A-13 

12/08/83 

RETURNED 

TO 

earth 

101 


SUNLB-A 

181 

SUNLB-A-03 

181 

SUNL B- A- 0 4 

182 

SUNLB-A-02 

182 

SUNLB-A-01 

182 


*3-0114 

02/20/83 

NORMAL 

ST ND 

101 

83-0 11 A-02 

02/23/83 

normal 

STND 

101 

83-0 11A-03 

02/23/83 

NORMA* 

STND 

101 

83-011 A-01 

02/24/83 

NORMAL 

STND 

102 

83-011 A- 04 

0 4/ 24/8 3 

normal 

STND 

102 


A 
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I 

i 


INOE* Of * C T 1 Vt **) PUNNED $P»CCC«»FT »NO OPCNIPCNTS 
BT SP»CCC»»FT N»«CS AN 0 PBINCIPAl INVCSTICATOA 


t 

1 


• 

SPACECRAFT NAME 

COUNTRY ANO 

AGENCY 

LAUNCH 

OATE 

0*9 I T TYPE 

• NSSOC ID 

EPOCH 

STATUS 

a: vd 

page 


• PR1NC. INVEST. NAME 

EXPERIMENT 

NAME 






RATE 



tetmereo satellite systm 

SEE TSS 




TIP 1 

UNITED STATES DOD-NAVY 09/02/7 2 GEOCENTRIC 

72-069A 

I2/00/7R NORMAL STND 

102 

potemra 

TRIAXIAL FLUXGATE MAGNETOMETER 

72- 0 69 A- 0 1 

01/00/0* INOPERABLE zero 

102 

TOPEX 

UNITED STATES NASA 00/00/90 GEOCENTRIC 

FRANCE CNES 

TO* E X 

PROPOS'D MISSION 

103 

UNKNOWN 

oual-freouency altimeter 

TOPEX -01 


163 

UNKNOWN 

MICROWAVE RADIOMETER 

TOPEX -02 


103 

UNKNOWN 

LASER RETROREFLECTORS 

T0»CX -03 


103 

UNKNOWN 

DOPPLER BEACON 

TOPciX -0A 


103 

UNKNOWN 

GLOBAL POSITIONING SYSTEM (GPS) RECEIVER 

TOPEX -05 


103 

UNKNOWN 

Hi G h-PREC I SI ON OOPPlER TRACKING SYSTEM, 

TOPEX -06 


103 


DORIS 




UNKNOWN 

CNES RADAR ALTIMETER 

TOPEX -07 


103 

TR I A 0 

SEE TIP 1 




TRIAO I 

SEE TIP 1 




TRIAD A 

SEE TIP 1 




TRIAO 01 IX 

SEE TIP 1 




TSS 

UNITED STATES NASA-OSSA 12/00/07 GEOCENTRIC 

ITALY PSN/CNR 

TSS 

approved mission 

16* 

UARS 

UNITED STATES NASA-OSSA 10/00/B9 GEOCENTRIC 

UARS - 1 

PROPOSED MISSION 

10 R 

BRuECKNER 

SOLAR ULTRAVIOLET GPECTRAl IRRAOIANCE 

UARS-1 -00 


10* 


MONITOR 12 C-A 00 NM 




CHANG 

THEORETICAL ANALYSIS-CHEMICAL .RADI AT I VEt 

UARS-1 -2* 


16* 


ANO OYNAMICAL PR OC E SSE S-M I DDL E ATMOSPHERE 




CUNNOLO 

PREDICTION OF THE OYNAMICAL IMPACT OF 

UARS-1 -10 


105 


CHANGES IN STRATOSPHERIC OZONE 




SELLER 

observ.analysis-theorf tical moOELlING 

UARS-1 -20 


105 


INVESTIGATIONS OF OYNAMICS FOR UARS 




GROSE 

STRATOSPHERIC TRANSPORT PROCESSES. BUDGET 

UARS-1 -22 


105 


OF MINOR CONST ITUENTS. AND ENERGETICS 




HAYS 

MiG* RESOLUTION DOPP.ER IMAGER <H0OI> 

UARS-1 -02 


165 

HOLTON 

WAVE DYNAMICS AND TRANSPORT IN THE 

UARS-1 -17 


IBS 


MIDOLE ATMOSPHERE 




LONOON 

RESPONSE OF UPPER ATMOSPHERE PARAMETERS 

UARS-1 -19 


185 


TO VARIATIONS OF SOLAR ACTIVITY 




MILLER 

SYNOPTIC ANALYSIS*OYNAMICAL INTERPRETA. 

UARS-1 -16 


105 


OF UARS METEOROLOGICAL INFORMATION 




REBER 

analytic-empirical model *ng of upper 

UARS-1 -21 


166 


atmosphere parameters 




ROCHE 

altitude distribution of ATMOSPHERIC 

UARS-1 -05 


m 


MINOR SPECIES AND TEMP. IN 10-60KM RANGE 




rottman 

ULTRAVIOLET SOLAR SPECTRAL IRRAOIANCE 

UARS-1 -OR 


186 


experiment 




RUSSELL# 3R0 

halogen occultation experiment CHALOE) 

UARS-1 -09 


105 

TAYLOR 

AN IMPROVED STRATOSPHERIC AND 

UAHS-1 -11 


106 


MESOSPHERIC SOUNDER C I SAMS) 




thuillier 

TEMPERATURE AND WIND MEASUREMENT IN ThE 

UARS-1 -01 


107 


MESOSPHERE AND LOwER THERMOSPHERE 




WATERS 

MICROwAVE LIMB SOUNDER (MLS) 

UARS-1 -13 


107 

WHITE 

THEORETICAL INVESTIGATION PhYSICS. 

UARS-1 -25 


107 


CHEMISTRY. AND D Y N A M I C S-STR A TOSP*C* E 




WILLSON 

INSTRUMENT OF OPPOR T UN I T Y- AC T I VE CAVITY 

UARS-1 -27 


107 


RADIOMETER 




WINNINGHAM 

PARTICLE ENVIRONMENT MONITOR (PCM) 

UARS-1 -07 


107 

2UREK 

RADIATIVE-DYNAMIC BALANCES IN Tm£ 

UARS-1 -23 


107 


MESOSPHERE 




UK SUBSATELLITE 

SEE ANPTE/UKS 




UKS 

SEE AMPTE/UKS 




ULYSSES 

INTERNATIONAL ESA 05/23/B6 HELIOCENTRIC 

1 S»E SA 

approved mission 

l 18 

SAME 

plasma spectrometer 

ISPESA -05 


100 

BERTOTTI 

RADIO SCIENCE 

ISPESA -11 


100 

gloeckler 

SOLAR WINO ION COMPOSITION SPECTROMETER 

ISPESA —OR 


1 06 

GRUN 

COSMIC DUST 

I S U E S A -07 


100 

HEDGE C OCK 

MAGNETIC FIELD 

ISPESA -C« 


109 

HURLEY 

S0Lar-flarc x-rays and cosmic gam*** r»y 

ISPESA -01 


10R 


BURSTS 




KEPPLER 

ENERGET’C PARTICLE C DMPO SI Tl ON A NO 

ISPESA -12 


109 


neutral gas 




LAN/EROTTI 

LOW ENERGY PARTICLE SPECTRUM, 

ISPESA -03 


169 


COMPOSITION, AND ANISOTROPY 




SIMPSON 

COSMIC RAY AND CHARGED PARTICLE 

I SPE SA -02 


109 

STONE 

UNIFIED RADIO ANO PLASMA WAVE 

ISPESA -06 


190 

VOLLAND 

CORONAL SOUNDING 

ISPESA -10 


190 

UNITED KINGDOM SUB SA T 

SEC AMPTE/UKS 





JIB 



" v " 1 


ORIGINAL PAGE fS 
OF POOR QUALITY 


iNOC* OF ACTIVE ANO PLANNEO SPACECRAFT ANO EAPC* ME NTS 
HT SPACECRAFT NAMES A NO PRINCIPAL INVESTIGATOR 


-CURRENT STATUS- 


* 

SPACECRAFT NAME 

COUNTRY AND AGENCY 

LAUNCH 

DATE 

ORBiT TYPE 

• 


•PR INC. INVEST. NAME 

EXPERIMENT NAME 





ACUNA 
* E REBEC 
S«I ThERS 
SWEETING 
SWEETING 


AC jN A 
FEREBEE 
SMI Tm£RS 
SwEETING 

smelting 


UNITED STATES A«SAT 

UNITED KINGDOM u OF SuRR 

TRTAXIAL FLUXGATE MAGNETOMETER 

CHARGCO PARTICLE 

HIGH FREQUENCY BEACON 

EARTH IMAGING 

MICROMAVE BEACON 

UNITED STATES AMSAT 

UNITED KINGDOM U OF SURR 

TRIAXIAL FLUKGATE MAGNETOMETER 
CHARGE PARTICLES 
hJGH FREQUENCY BEACON 
EARTH IMAGING 
MICROMAVE BEACON 


10/06/81 GEOCENTRIC 


03/01/8* GEOCENTRIC 


JPPER ATMOSPH.RE SEAR. SA T 
USAF OPERATIONAL SAT-77 


SEE 1977-007A 


NSSOC 10 

EPOCH 

STATUS 

RC VO 

PAGE 


mmodyy 


DATA 

NO. 




RATE 


B1-100B 

10/06/81 

NORMA*. 

SIND 

102 

81-1 00B-01 

02/00/B2 

normal 

STNO 

102 

§1-1 00B-03 

02/ 00/8? 

normal 

S T NO 

102 

B1-10QB-0* 

05/00/8 3 

PARTIAL 

STND 

103 

81-1 006-02 

01/00/8? 

NORMAL 

STNO 

103 

81-1 00B-05 

05/00/83 

NORMAL 

STND 

103 

B*-021B 




103 

8A-021B-01 

03/01/8* 

NORMAL 

STNO 

103 

8* -0 2 1 B- 0 3 

03/01/8** 

normal 

STNO 

103 

88-021B-0* 

03/01/8* 

NORMA L 

STND 

10* 

8N-021B-02 

03/01/8* 

NORMAL 

STND 

10* 

8*-021B-05 

03/01/8* 

NORMAL 

STND 

10* 



U.S.S.R. SAS 12/15/8* 

VENUS/ COME T 

8*-125A 

12/15/8* 

NORMAL 

STNO 

10* 

RCRT AUX 

DUST MASS SPECTROMETER 


8*-l 25A-0* 

12/15/8* 

normal 

STND 

10* 

C 8 I * 0 

INFRARED SOUNDER 


8*-l 25A-03 

12/15/8* 

NORMA L 

STND 

103 

CRUVEl IE R 

WIDE- ANO NARROW-ANGLE CAMERAS 


8A-125A-01 

12/15/8* 

NORMAL 

STND 

105 

GRARD 

LANGMUIR PROBE 


8*-l 25 A- 1 1 

12/15/8* 

NORMAL 

STND 

105 

GRINGAUZ 

ION MASS SPECTROMETER / ELECTRON 

analyzer 


8*-l 25 A-0 7 

12/15/8* 

NORMAL 

STNO 

105 

KEPPLER 

neutral mass spectrometer 


8*- 1 25A-CI 

12/15/8* 

NORMAL 

STNO 

10b 

m A 7E T S 

dust particle plasma counter 


8*- l 25 A- 1 3 

12/15/8* 

NORMAL 

STNO 

10b 

MOREELS 

three-channel spectrometer 


8*-l 25 A-02 

12/15/89 

normal 

STNO 

10b 

R1EDLCR 

MAGNETOME TER 


8*-125A-09 

12/15/B* 

NORMA. 

STND 

10b 

SIMPSON 

DUST COUNTER ANO HASS ANALYZER 


8*-125A-12 

12/15/8* 

NORMAL 

STND 

10b 

SOHOGYI 

ENERGCTIC PARTJCLCS EXPERIMENT 


8*- 1 25A-08 

12/15/8* 

NORMAL 

STNO 

107 

VAISBERG 

OUST l-PACT COUNTER 


B* - 1 25A-05 

12/15/8* 

NO 8*Al 

STND 

107 

VOJT A 

WAVE ANALYZERS 


"•-1 25 A- 1 0 

12/15/8* 

NORMAL 

STND 

107 


U.S.S.R. SAS 12/21/B* 

VtNl'S/COHET 

8*-l 28 A 

12/21/8* 

NORMAL 

STND 

107 

HER T A jx 

DUST MASS SPECTROMETER 


8*-128A-0* 

12/2 1/ 8* 

normal 

STND 

107 

C R I F 0 

INFRARED SOUNDER 


8*- 128A-03 

12/21/8* 

normal 

STND 

108 

CRUVEL IER 

WIOE- AND NARROW-ANGLE CAMERAS 


"*- 1 28 A- 0 1 

12/21 8* 

NORMAt 

STND 

108 

GRARD 

lANGMuIR PROBE 


8*-l 28A-1 1 

12/21x8* 

normal 

STNO 

108 

GRlNGAuZ 

IDN "ASS SPECTROMETER / ELECTRON 
ANAL YZER 


8*-l28A-07 

12/21/8* 

ncrma l 

STND 

103 

KEPPLER 

NCUTRAL MASS SPECTROMETER 


8*- 1 28 A-Tb 

12/21/8* 

NORMAL 

STND 

109 

MAZE TS 

Oust PAR’iCLf plasma counter 


R*-l 2RA-1 3 

12/21/8* 

normal 

STNO 

109 

MQREELS 

three-channel spectrometer 


M-128 A-02 

12/21/8* 

normal 

STND 

109 

RICDLER 

MA&NE TOME TER 


8*-l 28A-09 

12/21/8* 

norm Al 

STND 

109 

SIMPSON 

Oust counter and mass analyzer 


8*-128A-12 

12/21/8* 

NORMAL 

STND 

109 

SOMOGY I 

ENERGETIC PARTICLES EXPERIMENT 


B*-l 28 A -0 8 

12/21/8* 

normal 

STNO 

110 

VAISBE»G 

oust impact counter 


8*-l 28 A-05 

12/21/8* 

NORMA*. 

STND 

110 

VOJT A 

WAVE ANALYZERS 


8*- 1 28 A- 1 0 

12/21/8* 

NORMAL 

STNO 

110 

15 

U.S.S.R. SAS 06/02/83 

HELIOCENTRIC 

83-053# 


inoperabie 

ZERO 

110 

lb 

U.S.S.R. SAS Qb/07/8 3 

HELIOCENTRIC 

8 3- 05* A 


INOPERABLE 

ZCRO 

110 


Vf SCR A- mallE Y i 

VENERA-hAlLE Y 2 

VENUS RADAR *APPfR 
PE T TENGILL 
SJOGREN 


V I * I NO 1 LANDER 
IN VIOSON 
MICHAEL. JR. 

VIKING SWEDEN 
ANGER 
HA hN SC N 
BLOC" 

GUST A* SSON 

LUNDIN 
POTEMR A 

VMING-B LANDER 

VCyA&ER 1 

BRIDGE 
rtR D AD* OOT 

hANEL 
RR IM1G1S 


SEE VEGA 7 

UNITED STATES NASA-OSS* 03/00/88 VENUS OR B I TE R 

STNTHf TJC APERTURE RADAR 
GRAVITY FIELD MCASU»CMCNI 

SEE VIKING SmCDEN 


UN I T CO STATES N 

LANCER IMAGING 
LANDER RADIO SCIENCE 


NASA-OSSA 08/20/ 75 MARS LANDER 


SMCDEN • * 10/00/*!' GEOCENTRIC 

ULTRAVIOLET AURORAL IMAGE" 
high FREQUENCY H AVE EXPERIMENT 
VfCTOR (LCCTRJC *JElC E»PCRJ-ENT 
LOh FHEDuCNCY have EXPERIMENT 
hot plasma ;«pr*iMrNT 
MAGNETIC FIELD EXPERIMENT 

SEC VMING 1 LANDrR 

UNITED STATTS NASA-OSSA 09/05/77 SATyRN * L Y0 Y 

PLASMA SPf CTROMf TE«S 

ultraviolet spectroscopy 

INFHABED SPf CTRO r COPY AND RADIOMETRt 

LOm-CNERGY CMAA r lO PARTICLE ANALYZER AND 


VRM 

V " m -01 

VRM -03 


APPROVED MISSION 


75-075C 

11/20/8? 

MOP.RA8LE 

ZERO 

110 

75-0 75C-0b 

11/20/83 

INORE RABIC 

zr»o 

111 

75-0 75C-11 

1 1/20/83 

I NOPE R ARLf 

ZERO 

111 

VMING 

A PP R 0 VC D «J $„ 

I ON 

191 

VMING -01 




19] 

VMING -02 




191 

VMING -0* 




192 

VMING -03 




19? 

WIRING -05 




19? 

VMING -Ob 




193 

77-08*A 

09/ Ob/ 7 7 

normal 

STND 

111 

77-0 A«A-0b 

11/20/80 

iNOPf "ABLE 

ZERO 

1 11 

7 7-0 8*A-0* 

09/et/ 7? 

NORMAL 

STNO 

111 

77-08RA-03 

1 G/01/B1 

NORMA. 

ZERO 

112 

77-0 aaa-07 

09/06/77 

normal 

STND 

112 






TL 




no 


© 


A 



,V .1 


.JkVl V ’ V U 


5. INVESTIGATOR NAME INDEX 


Thie index contains an alphabetical listing of the names of the 
investigators associated with each experiment described in Sections 2 and 3. 
The current organizational affiliation of each investigator is also shown. 
Listed under each investigator's name are the experiments with which that 
investigator is associated. Each experiment entry contains the spacecraft (or 
Shuttle-attached payload) name, experiment name, NSSDC ID code, and the page 
number referencing the description of the experiment. An asterisk preceding 
an experiment name identifies the person as the principal investigator, lead 
investigator, or team leader for that experiment. 
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ACkERMAN • M. - USB, BRUSSELS, BELGIUM 

•EOM-A, GRILLE SPECTROMETER (EOM-A 132 

• STS 9/SPACELAB 1, GRILLE SPECTROMETER ( 8 3-1 1 6A - 1 8 ) . . . . .. % 

ACRERSON* K.L. - U OF IOWA, 10wA CIT». U 

OTMAMICS EXPLORER 1, GLOBAL AURORAL IMAGING AT VISIBLE ANO ULTRAVIOLET WAVELENGTHS (81-070A-03) 

ISTP/GEO; AIL, HOT PLASMA AND ION COMPOSITION (GEOTAIL-04) 154 

ISTP/POLAR, OPTICAL AURORAL IMAGER <POLAR 155 

ACTON, L • W • - LOCKHEED B AL 0 ALTO, PALO ALTO, CA 

•SMM | SOFT X-RAY POL YCHRCMATOR (XRP) • 81 

SPACELAB 2, SOLAR MAGNETIC ANO VELOCITY FIELD MEASUREMENT SYSTEM 1 T5 

SUNLB-A, SOLAR MAGNETIC AND VELOCITY FIELD MEASUREMENT SYSTEM 182 



ACUNA, M.M. - NASA-GSFC, CREENBELT, MD 

AMPTE/CCE, CCE MAGNETOMETER <MAG> ( 84-088A-05 ' 

AMPTE/IRM, MAGNETOMETER 18A-0886-02) 

GIOTTO, MAGNETOMETER (MAG) (GIOTTO -0 7 » 

• GRM-A1, VECTOR MAGNETOMETER (&RM-A1 

ISEE 3, SOLAR WIND ION COMPOSITION (78-079A-11) 

ISTP/mINO, MAGNETIC FIELDS (WIND -Or) 

•UOSAT, TRIAXIAL FLUX&ATE MAGNETOMETER 

•UCSAT 2, TRIAXIAL FLuXGATE MAGNETOMf TER (84-021B-01) 

v lx img Sweden, magnetic field experiment (viking -06> 

VOYA&ER 1, TRIAXIAL FLUXGATE MAGNETOMETERS (77-084A-05) 

VOYAGER 2, TRIAXIAL FLUXGATE MAGNETOMETERS (77-076A-05) 

ADAMS* JR., J.h. - US NAVAL RESEARCH LAB, WASHINGTON, DC 

• space shuttle ldef i, heav* ions in space 

AFGwC STAFF GLOBAL mEATmER CTR, OFFuTT A * b . Nl 

•DMSP 5D-2/F 6, OPERATIONAL LINESCAN SYSTEM (OLS) 

•DMSP 5D-2/R7, OPERATIONAL lINESCAN SYSTEM (IS) (83-il3A-01> 

•DMSP 50-2/F7, MICROWAVE TEMPERATURE SOUNOE« (SSM/T) (83-113A-&3) • ••• 

• D"SP 50-2/Sx, OPERATIONAL LINESCAN SYSTEM (OLS) (0MSP-SX-01) 

• DMSP 5D-2/SX, MICROWAVE IMAGER (SSM/I) ( Qmsp-Sx -0 2 )••••• 

•D»*SP 50-2/SX, MICROWAVE TE«PERATuRE SOUNDER (SSM/T) ( DMSP-SX- 05 ) . • . . « 

•DMSP 50-2/Sx, INFRARED t EMP£RATuRE ANO MOISTURE SOUNOER (SSH-2) (DMSP-SX-07) 

AFGkC staff USAF GEOPhyS la , 6E0P0RD, MA 

•DMSP 5D-2/ e 7, SPACE RADIATION DOSIMETER (SSJ*) 

• DMSP 50-2/Sx, MAGNETOMETER ( SSM) (DMSP-Sx-06) 

AGGSON, T.L. - NASA-GSFC, G»EENBELT, MO 

•IMP-J, ELECTROSTATIC FIELOS (73-078A-11 

IMP-J, ELECTROSTATIC WAVES AND RADIO NOISE ( 75 - 0 78 A - 12 ) . 

isee i, oc electric field 

IDTP/EQUATOR, ELECTRIC fields: BURST MODE (EOL'ATOR-05 

ISTP/POLAR, DC ELECTRIC FIELOS (POLAR 

• STP P 78-2, ELECTRIC MEIC DETECTOR - 

AHEAPN, J.S. - MARTIN-MARIETTA LABS, BALTIMOPE* M[) 

•space shuttle ldef i, radiation sensitivity of quartz crystal oscillators experiment (ba-03rb-22) 
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APPENDIX A - OTHER RELEVANT SPACECRAFT 


Spacecraft (includinq both free-flying spacecraft and Shuttle-attached 
payloads) relevant to the purpose of this report and not included elsewhere 
are listed in this appendix. Also listed here are missions which were planned 
to be launched during the reporting period but iailed at launch. Hie listing 
includes those spacecraft that have been described in earlier reports of this 
series and now, for the first time, have a status of canceled, failed at 
launch, or mission being rescoped. (These spacecraft will not be listed in 
future reports of this series.) Also included are essentially passive 
spacecraft which are used to provide new science and technology information 
incorporating ground-based facilities and techniques. In this latter group 
arc air density studies using air drag effects and ground-based photography, 
radio beacon reception studies, celestial mechanics studies using spacecraft 
motions and radio transmissions, and laser retroref lector studies. In 
addition, some spacecraft that were turned off but which are still operable 
may be listed, even though it may be unlikely that they will ever be 
re-activated. The spacecraft are listed alphabetically by NSSDC common name. 
Listed with each spacecraft are the sponsoring country and agency, the actual 
launch date, the NSSDC ID code, and the current status. 
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Spacecraft 

Name 

Sponsoring 
Country and Agency 

Launch 

Date 

NSSDC ID 

Current Status 

ATS 5 

United 

States 

NASA-OSTA 

08/12/69 

69-069A 

Mission Concluded 

BE-B 

United 

States 

NASA-OSSA 

10/10/64 

64-064A 

Laser 

Retroreflector 

BE-C 

United 

States 

NASA-OSSA 

04/29/65 

65-032A 

Laser 

Re troref lector 

Diademe 1 

United 

States 

NASA-CSSA 

02/08/67 

67-01 1A 

Laser 

Retroreflector 

Diademe 2 

United 

States 

NASA-OSSA 

02/15/67 

67-0 14A 

Laser 

Retroreflector 

ECHO 1 

United 

States 

NASA-OSSA 

08/12/60 

60-009A 

Laser 

Retroreflector 

ECHO 2 

United 

States 

NASA-OSSA 

01/25/64 

64-004A 

Laser 

Retroreflector 

GEOS 1 

United 

States 

NASA-OSSA 

11/06/65 

65-089A 

Laser 

Retroreflector 

GEOS 2 

United 

States 

NASA-OSSA 

01/11/68 

68-002A 

Laser 

Retroreflector 

LAGEOS 

United 

States 

NASA-OSTA 

05/04/76 

76-039A 

Laser 

Retroreflector 

PAGEOS 1 

United 

States 

NASA-OSSA 

06/24/66 

66-056A 

Laser 

Retroreflector 

Pioneer 6 

United 

States 

NASA-OSSA 

12/16/65 

65-105A 

Celestial Mechanics 

Pioneer 7 

United 

States 

NASA-OSSA 

08/17/66 

66-0 75A 

Celestial Mechanics 

Pioneer 8 

United 

States 

NASA-OSSA 

12/13/67 

67-123A 

Celestial Mechanics 

Pioneer 9 

United 

States 

NASA-OSSA 

11/08/68 

68-100A 

Celestial Mechanics 

Seasat 1 

United 

States 

NASA-OSSA 

06/27/78 

78-064A 

Laser 

Retroreflector 

Starlette 

France 


CNES 

02/06/75 

75-0 10A 

Laser 

Retroreflector 

Venera 11 

U.S.S.l 

R. 

SAS 

09/09/78 

78-084A 

Inoperative 1/80 

Venera 12 

U.S.S.l 

R. 

SAS 

09/14/78 

78-086A 

Inoperative 1/80 
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APPENDIX B - SPECIAL INVESTIGATORS AND GROUPS 


B1 • Astro Halley Science Team and Payload Specialists 

The Astro Halley Science team and payload specialists are separately 
listed. 

B2. Dynamics Explorer Guest Investigators 

The names, affiliations, and investigations of the Dynamics Explorer 
Guest Investigators are listed. 

B3. ERBE Experiment-NASA Investigators 

The NASA-selected Earth Radiation Budget Experiment (ERBE) investigators 
and their affiliations are listed along with the subjects of their 
investigations . 

B4 . Galileo Imaging and Radio Science Investigators 

The Galileo Orbiter imaging and radio science investigations include 
special individual studies. The individual investigators, investigator 
affiliations, study names, and objectives are listed. 

B5. Joint IRAS Science Working Group 

The Infrared Astronomy Satellite (IRAS), like IUE, does not have 
individual principal investigators or team leaders associated with each 
experiment. Members of the IRAS Science Working Team and their 
affiliations are listed. 

B6. ISTP Theoretical Investigators 

The International Solar Terrestrial Physics (ISTP) program theoretical 
investigators are listed along with their affiliations. 

B7. ISTP Ground-Based Investigators 

The International Solar Terrestrial Physics (ISTP) program 
ground-based investigators are listed along with their affiliations. 

B8. Members of the SAX Consortium of Institutes 

The members of the SAX Consortium of Institutes are listed. 

B9. SOT Coordinated Filtergraph-Spectrometer Co-Investigators 

The Solar Optical Telescope coordinated filtergraph-spectrometer 
co-investigators are listed here rather than in section 3.3 because 
of the large number of co-investigators for this experiment. 
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BIO. ULYSSES Theoretical and Interdisciplinary Science Groups 

The names and affiliations of the members of the International Solar 
Polar Mission (ISPM) theoretical and interdisciplinary science groups 
are listed. 

Ell. VRM Synthetic Aperture Radar Investigators 

The names, titles, and investigations of the Venus Radar Mapper 
Synthetic Aperture Radar investigators are listed. 



Bl . ASTRO HALLEY SCIENCE TEAM AND PAYLOAD SPECIALISTS 


Astro Halley Science Team: 


M. F. A'Hearn 
J. C. Brandt 

A. D. Code 

B. Donn 

P. D. Feldman 

B. L. Lutz 

M. B. Niedner 

C. R. O'Dell 
C • B • Opal 

T. P. Stecher 
S. Wyckoff 


University of Maryland 
NASA-GSFC 

University of Wisconsin 
NASA-GSFC 

Johns Hopkins University 

Lowell Observatory 

NASA-GSFC 

Rice University 

University of Texas at Austin 

NASA-GSFC 

Arizona State University 


Astro Halley Payload Specialists: 


S. Durrance 
K. Nordsieck 
R. Parise 


Johns Hopkins University 
University of Wisconsin 
Computer Sciences Corporation 
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B2 . DYNAMICS EXPLORER GUEST INVESTIGATORS 


Guest Investigator & Affiliation 

V. J. Abreu 

Space Physics Research Laboratory 
Dept, of Atmospheric and Oceanic Science 
University of Michigan 
Ann Arbor, MI 

Syun-Ichi Akasofu 
Geophysical Institute 
University of Alaska 
Fairbanks, AK 

Sunanda Basu 
Emmanuel Oo liege 
Physics Research Division 
Boston, MA 

Jeremiah C. Brackbill 

Los Alamos National Laboratory 

Los Alamos, NM 

J. B. Cladis 

Lockheed Palo Alto Research laboratory 
Palo Alto, CA 

W. R. Coley 

Center for Space Sciences 
University of Texas at Dallas 
Richardson, TX 

Richard H. Comfort 
Dept, of Physics 

University of Alabama in Huntsville 
Huntsville, AL 

A. Dal gar no 

Harvard College Observatory 
Cambridge, MA 

Richard C. Elphic 

Institute of Geophysics and Planetary 
Physics 

University of California, Ios Angeles 
Los Angeles, CA 


Investigation Title 

Fabry-Perot Interferometer 
Studies of Nighttime OH 


Modelling of the Three-Dimensional 
Substorm Current System Using DE 
Auroral Images 

A Study of the Generation 
Mechanisms of High-Latitude and 
Equatorial F-region Irregularities 
Using DE-2 Data 

Investigation of Auroral Hiss 


Transport in the Magnetosphere of 
Ions from the Polar Ionosphere 


Studies of Dynamo Field Structure 
and Related Effects 


Thermal Ion Heating in the 
Vicinity of the Plasmapause 


Non-Thermal Oxygen Emission 
Profiles 


A Study of Field-aligned Currents 
Observed at High and low 
Altitudes in the Nightside 
Magnetosphere 
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B2. 


continued 


Guest Investigator & Affiliation 

Mark J. Engebretson 
Augsburg College 
Minneapolis, MI 


J. D. Fix 

Dept, of Physics and Astronomy 
Unit ersity of Iowa 
Iowa City, IA 

F. A. Herrero 
Code 614 

NASA/Goddard Space Flight Center 
Greenbelt, MD 

M. K. Hudson 

Space Sciences Laboratory 
University of California 
Berkeley, CA 

J . R. Kan 

Geophysical Institute 
University of Alaska 
Fairbanks, AK 

M. J. Keskinen 

Geophysical and Plasma Dynamics Branch 
Plasma Physics Division 
Naval Research Laboratory 
Washington, DC 

Chin S. Lin 

Dept, of Space Sciences 
Instrumentation Research Division 
Southwest Research Institute 
San Antonio, TX 

Nathan J. Miller 
Code 614 

Laboratory for Planetary Atmospheres 
NASA/Goddard Space Flight Center 
Greenbelt, MD 


Investigation Title 

Studies of Thermospheric Atomic 
Nitrogen Obtained by the Neutral 
Atmosphere Composition 
Spectrometer (NACS) on Board the 
Dynamics Explorer-2 Satellite 

A Proposal for Investigation of 
the Diffuse U. V. Background with 
Dynamics Explorer 

Dynamics of the Earth's 
Thermosphere in Response to Auroral 
Energy Sources of Known Geometry 
and Time Variation 

An Investigation of Electrostatic 
Wave Generation and Ion Heating 
on Evening Auroral and Cusp Field 
Lines 

A Study of the Westward Traveling 
Surge 


Theoretical Studies of High 
Latitude Ionospheric Plasma 
Processes 


Investigation of Inverted-V 
Electron Acceleration Processes 
and their Altitude Distribution 


Stormtime Variations in 
Thermo sphere-Placmasphere 
Parameters 



A 
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B2 . continued 


Gueat Investigator & Affiliation 
T . Ondoh 

Space Physics Section, Radio Wave 
Division 

Radio Research Laboratories 

Ministry of Posts and Telecommunications 

Tokyo, Japan 

Liu Qlugling 

Institute of Space Physics 
Academia Sinica 

Peking, People's Republic of China 

Manfred H. Rees 
Geophysical Institute 
University of Alaska 
Fairbanks, AK 

Paul Rodriquez 

Space Plasma Diagnostics Group 
E. 0. Hulburt Center for Space Research 
Naval Research Laboratory 
Washington, DC 

J. J. Sojka 

Center for Atmospheric and Space Sciences 
Utah State University 
Logan, OT 

Richard R. Vondrak 

Lockheed Palo Alto Research Laboratory 
Palo Alto, CA 


Benton J. Watkins 
Geophysical Institute 
University of Alaska 
Fairbanks, AK 

Dan Winske 

Los Alamos National Laboratory 
Los Alamos, NM 

C. S. Wu 

Institute for Physical Science & 
Technology 

University of Maryland 
College Park, MD 


Investigation Title 

Study of Wave-Particle Interactions 
with DE 


Investigations of the Origin of 
Plasma Hiss 


Auroral and Day glow Modeling 
Using Dynamics Explorer 
Observations 


Plasma Turbulence in the Polar 
Cusp 


Global Dynamic Ionospheric 
Modeling Based Upon DE 
Observations 


Simultaneous Measurements of 
Auroral Electrodynamics by the 
Chatanika Radar and the Dynamics 
Explorer Satellites 

Comparison of the DE Satellite 
Energetic Ion Mass Spectrometer 
and Incoherent-Scatter Radar 
Data 

Investigation of Auroral Hiss 


Study of Z-Mode Radiation and 
AKR Based on DE-1 Observations 
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B2 . concluded 


Guest Investigator & Affiliation Investigation Title 

Wang Yuandian 
Institute of Space PhysicB 
Academia Sinica 

Peking, People's Republic cf China 
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Investigations of the Origin 
of Plasma Hiss 
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B3. ERBE EXPERIMENT-NASA INVESTIGATORS 


Principal 

Investigator 

B. Bark strom 
(ERBE Scientist and 
Science Team Leader) 

A. Berroiz 
R. Cess 


R. Curran 


C. Duncan 


A. Gruber 


E. Harrison 


D. Hartmann 


F . House 


F. Huck 


Affiliation 

NASA-LaRC 


Lab. de Heteorologie 
Dynamique/CNRS , 
France 


Description 
of Investigations 

Instrument thermal modeling 
and cloud variability 
algorithm development 

Improvement of radiation 
mcdelizations in a general 
circulation model 


State University of 
New York, S-onybrock 


Validation of models which 
predict radiation budget 
variations and investigate 
climatic feedback effects. 


NASA-GSFC 


The effect of clouds on 
satellite albedo 
measurements 


NASA-GSFC 


Calibration and evaluations 
of ERBE Sensors 


NOAA-NESDIS 


Development of angular 
models and intercomparisor 
of ERBE data with 
atmospheric constituents 
and operational satellite 
measurements 


NASA-LaRC 


Studies of diurnal 
variation of cloudiness and 
earth radiation budget 


Univ. of Washington, 
Seattle 


Investigation of the 
diurnal cycle of radiation 
budget and the effects of 
cloudiness on net radiation 


Drexel University, 
Philadelphia 


Application of optimal 
estimation techniques to 
data use investigations 


NASA-LaRC 


Assessment of sensor 
performance and measurenent 
accuracy 
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B3. continued 


Principal 

Inveatlgator 

G. Hunt 

R. Kandel 

H. King 

A. Mecherikunnel 
A. Miller 

V. Ramanathan 

E. Raschke 
G. Smith 

W. Smith 


Affiliation 


In$>erial College 
London, England 


Centre National de la 
Recherche Scientif ique, 
France 

NASA/GSFC 


Descriptions 
of Investigations 


Investigation of regional 
radiation budgets compared 
to those from geostationary 
data and use of HALOE and 
SAGE II data to understand 
effects of other atmospheric 
constituents 

Diurnal variations and the 
earth radiation measurements 


The effect of clouds on 
satellite albedo measurements 


NASA/GSFC 


Calibration and evaluations 
of ERBE sensors 


NOAA/National 
Meteorological Center 

National Center for 
Atmoepheric Research 


University of Cologne, 
Federal Republic of 
Germany 


NASA/L&RC 


The dynamical interpretation 
of ERBE measurements 

Use of ETIBE measurements to 
validate tnd improve 
radiation models and general 
circulation climate models 

Investigation of surface and 
regional radiation budgets 
and improvement of model 
parameter iz a tions 

Algorithm development and 
Investigation of radiation 
budget variability 


Univ. of Wisconsin, 
Madison 


Investigation of time/apace 
lag of radiation budget 
compared to other 
meteorological variables 
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B3 . concluded 


Principal 

Investigator 

T. Vonder Haar 


Descriptions 

Affiliation of Investigations 

Colorado State Univ. , Algorithm development for 

Fort Collins averaging ERBE aata over 

time and space and 
synergistic investigations 
using SAGE XI data 
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B4. GALILEO IMAGING AND RADIO SCIENCE INVESTIGATORS 


Galileo Imaging Investigators 


Investigator and 
Affiliation 


Objectives 


Investigation Name 


Clifford D. Anger 
University of Calgary 
Canada 


TX; search for and investi- 
gate Jupiter's auroras; to 
use auroral imaging to ob- 
tain information on the 
configuration and dynamics 
of the Jovian magneto- 
sphere; to search for 
luminous phenomena on the 
dark sides of the Galilean 
satellites 


Jovian Auroral 
Studies 


Michael J. S. Belton 
Kitt Peak National 
Observatory 


To investigate the physical 
structure and dynamical 
regimes of the Jovian at- 
mosphere. including cloud 
motion, neat transfer, 
cloud composition and 
scattering properties, and 
atmospheric wave motions 


Structure and Dynam- 
ics of the Jovian 
Atmosphere 


To investigate the geologic 
histories of the Galilean 
satellites by photogeologic 
techniques to determine 
surface morphology and 
measure local elevations 
and height contours, and by 
the preparation of contour 
maps and geological maps 


Michael H. Carr 
U.S. Geological Survey 


B4. continued 


Investigation Name 

Jovian Atmospheric 
Dynamics and Satel- 
lite Histories 


Geodetics of the 
Galilean Satellites 


Geological Explora- 
tion of the Galilean 
Satellites 


Galileo Imaging Investigators 


Objectives 

To study dynamics of the 
upper atmosphere of Jupiter 
by determining cloud 
motions and evolution; to 
synthesize Galileo imagery 
with previous imagery, 
including ground-based 
patrol photography; to 
study surface histories of 
the Galilean satellites, 
particularly by crater den- 
sity and morphology; and to 
investigate possibilities 
to make imaging studies of 
smaller Jovian satellites 
and of asteroid targets of 
opportunity 

To establish a geodetic net 
on the Galilean satellites 
and determine their radii, 
shapes, and rotational 
poles; to provide satellite 
control nets for precision 
cartography 

To investigate the geology 
of the Galilean satellites 
using photogeological 
techniques, with emphasis 
on cratering, tectonic 
processes, and the dis- 
covery of new geological 
processes associated with 
the presence of icy crusts 
on the satellites 


Investigator and 
Affiliation 


Clark R. Chapman 
Planetary Science 
Institute 


Merton E. Davies 
Rand Corporation 


Ronald Greeley 
Arizona State 
University 
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B4 . continued 


Galileo Imaging Investigators 


Investigation Name 

Dynamical Properties 
of the Galilean 
Satellites 


Geology of the 
Galilean Satellites 


Photogeology of the 
Galilean Satellites 


Photometry and 
Imaging of Jupiter 
and the Galilean 
Satellites 


Objectives 

To study the internal 
structure and past his- 
tory of the Galilean 
satellites from dynam- 
ical studies of shape 
and rotation; to inves- 
tigate impact cratering 
and chronology; to search 
for previously undis- 
covered satellites in 
the Jovian system 

To investigate surface 
morphology and infer 
geologic histories of 
the Galilean satellites, 
with emphasis on impact 
cratering processes and 
comparative studies with 
the terrestrial planets 

To investigate the geol- 
ogy of the Galilean 
satellites with empha- 
sis on impact cratering 
processes; to develop 
a multispectra 1 image 
processing capability 
and imaging data library 
in Europe 

To investigate the Jovian 
atmosphere and cloud pro- 
perties by multispectral 
photometry and polar ime- 
try; to study surface com- 
position of the Galilean 
satellites with emphasis 
on the role of volatiles; 
to search for auroral 
emissions from the inter- 
action of satellite atmo- 
spheres with the Jovian 
magnetosphere 


Investigator and 
Affiliation 


Richard Greenberg 
Planetary Science 
Institute 


James W. Head, III 
Brown University 


Gerhard Neukum 
Munich University, 
Federal Republic 
of Germany 


Carl B. Pilcher 
University of Hawaii 
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B4 . continued 


Galileo Imaging Investigators 


Investigation Name 

Jovian Atmospheric 
Circulation 


Imaging, Spectro- 
pnotometry, and 
Polarimetry of the 
Galilean Satellites 
and Jupiter 


Multispectral Radio- 
metric Imaging of 
Jupiter and the 
Galilean Satellites 


Objectives 

To investigate the nature 
of the thermal and dynam- 
ical processes responsi- 
ble for the atmospheric 
circulation of Jupiter 
and the ways that these 
processes cure influenced 
by the structure of the 
cloud layers 

To investigate the sur- 
face morphology and 
spectrophotometric prop- 
erties of the Galilean 
satellites; to identify 
compositional units of 
the satellites; to obtain 
photometry of Jovian belts 
and zones to investigate 
cloud properties and 
energy balance; to inves- 
tigate possibilities for 
making photo-polarimetric 
observations of the 
smaller Jovian satellites 

To participate closely in 
the development of a 
multispectral radio- 
metric imaging capability 
for Galileo, including 
design of the camera sys- 
tem, its calibration, and 
development of image pro- 
cessing software; to use 
these nultispectral 
images to study composi- 
tional differences on the 
surfaces of the Galilean 
satellites and ir. the 
atmosphere of Jupiter 


Investigator and 
Affiliation 


Gerald Schubert 
University of Cali- 
fornia, bos Angeles 


Joseph Veverka 
Cornell University 


John B. Wellman 
Jet Propulsion Labora- 
tory 
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Galileo Radio Science Investigators 


Investigation Name 


Celestial Mechanics 
Measurements of 
Jupiter and Its 
Satellites 


Atmospheres and Iono- 
spheres of JUpiter 
and Its Satellites 


Objectives 

To use closed- loop radio- 
metric data from the 
Galileo orbiter (1) to 
determine the structure 
of the gravitational 
fields of Jupiter and 
the Galilean satellites; 

(2) to determine the rel- 
ativistic time delay 
during the solar conjunc- 
tion of Jupiter; and (3) to 
improve the determination 
of the orbits of Jupiter 
and its satellites. Also, 
to measure the general 
relativistic redshift in 
the gravitational field 
of Jupiter (by using one- 
way Doppler data) 

To use S-X band oc- 
cult at Lon techniques to 
measure the vertical pres- 
sure and temperature pro- 
files and atmospheric ab- 
sorptivity on Jupiter, 
the Jovian ionospheric 
structure and dynamics, 
and the plasma environ- 
ment of the Galilean 
satellites; to use phase 
and intensity scintilla- 
tion data to study at- 
mospheric turbulence and 
convection on Jupiter; 
and to investigate the 
use of bistatic radar 
techniques to study the 
surfaces of the Galilean 
satellites 


Investigator and 
Affiliation 

John D. Anderson 
Jet Propulsion Labora- 
tory 


Von R. Eshleman 
Stanford university 
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B4 . continued 


Investigation Name 

Search for Gravita- 
tional Radiation 


Jupiter Radio As- 
tronomy 


Microwave Investiga- 
tion of Jupiter 


Galileo Radio Science Investigators 


Objectives 

To use high-precision 
Doppler monitoring 
during cruise to con- 
duct a systematic search 
for very low frequency 
gravitational waves in- 
cident on the solar sys- 
tem, to a level of strain 
amplitude of about 1.E-15 

To study relativistic 
electrons in the Jovian 
magnetosphere by mea- 
suring the integrated 
radio flux near 400 MHz 
(using the Probe relay 
antenna) over a large 
range in time and geom- 
etry 

To use the Probe relay 
antenna to study the 
trapped radiation belts 
of Jupiter and to mea- 
sure the thermal micro- 
wave radiation from the 
planet with high spatial 
resolution. Also, to 
measure the thermal 
microwave brightness of 
the Galilean satellites 
in order to study their 
surface properties 


Investigator and 
Affiliation 


Frank B. Estabrook 
Jet Propulsion Labora- 
tory 


Eric Gerard 
Meudon Observatory 
Paris, France 


Samuel Gulkis 
Jet Propulsion Labora- 
tory 
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Galileo Radio Science Investigators 


Investigator and 
Affiliation 


Investigation Name 


Tc use S-X band oc cul- 
ts t ion techniques to 
study the atmospheres 
and ionospheres of 
Jupiter and the Galilean 
satellites, with empha- 
sis on the neutral at- 
mospheres. For Jupiter, 
the occultation data de- 
termine temperature, 
pressure, and density 
profiles down to the 
100 mb pressure level. 

In addition, deviations 
of the local vertical 
direction from the pre- 
dicted value will 
determined and ust 
study zonal wind veloc- 
ities in the Jovian 
atmosphere 


To use S-X band occul- 
tation techniques to 
study the atmospheres 
and ionospheres of 
Jupiter and the Galilean 
satellites, with empha- 
sis on ionospheric mea- 
surements. In the iono- 
sphere, the occultation 
data yield electron num- 
ber density and plasma 
scale height profiles 


Gunnar Lindal 
Jet Propulsion Labors' 
tory 


Radio Scintillation 
in the Jovian At- 
mosphere 


To use spacecraft radio 
scintillations to mea- 
sure and study turbulence 
in the Jovian atmosphere, 
and electron density ir- 
regularities, magnetic 
field direction, and winds 
in the Jovian ionosphere. 
Also, where possible, to 
take similar measurements 
of the Galilean satellites 


Richard Woo 
Jet Propulsion Labors 
tory 



B5. JOINT IRAS SCIENCE WORKING GROUP 


Member 


Affiliation 


The Netherlands 


Baud, B. 
Beintema, D. A. 
Borgman, J. 

De Jong, T. 
Habing, H. J. 

Mi ley, G. 

Olnon, F. M. 
Pottasch, S. B. 
Raimond, E. 
Wesselius, P. R. 
Van Duinen, R. 


University of Groningen 
University of Groningen 
University of Groningen 
University of Amsterdam 
University of Leiden 
University of Leiden 
University of Leiden 
University of Groningen 
Radiosterrewacht 
University of Groningen 
University of Groningen 


United States 


Aumann, H. H. 
Beichman, C. A. 
Boggess, N. 

Gauthier, T. N. , III 
Gillette, F. C. 
Hauser, M. 

Houck, J. R. 

Low, F. J. 
Neugebauer, G. 
Soifer, B. T. 

Walker, R. G. 

Young, E. 


NASA- Jet Propulsion Laboratory 
NASA-Jet Propulsion Laboratory 
NASA Headquarters 
NASA-Jet Propul stion Laboratory 
Kitt Peak National Observatory 
NASA-Goddard Space Flight Center 
Cornell University 
University of Arizona 
California Institute of Technology 
California Institute of Technology 
NASA-Ames Research Center 
University of Arizona 


United Kingdom 


Clegg, P. E. 
Emerson, J. P. 
Harris, S. 
Jennings, R. E. 
Marsden, P. 
Rowin-Robinson, M. 


Queen Mary College, 
Queen Mary College, 
Queen Mary College, 
University College, 
University of Leeds 
Queen Mary College, 


London University 
London University 
London University 
London University 

London University 
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B6. ISTP THEORETICAL INVESTIGATORS 


Member Af filiation 


M. K. Hudson (PI) 
M. A. Temerin 
R. L. Lysak 
C. A. Cattell 


Univ. of Calif., 
Univ. of Calif., 
Univ. of Calif., 
Univ. of Calif., 


Berkeley 

Berkeley 

Berkeley 

Berkeley 


Investigation 


A Theoretical Study 
of Wave-Particle 
Interactions in the 
Earth's Neighborhood 


M. H. Rees (PI) 

Univ. of Alaska 

Modeling of the 

R. G. %>ble 

National Center for 

Atmosphere-Magnetosphere- 


Atmospheric Research 

Ionosphere System (MAK1 ) 


C.- P. Sonett (PI) 

Univ. of Arizona 

Theoretical 

P. E. Krider 

Univ. of Arizona 

Investigations 

L. L. Hood 

Univ. of Arizona 


B. R. Lichtenstein 

Univ. of Arizona 


F. Herbert 

Univ. of Arizona 



K. 

A. 

J. 

H. 

P. 

Papadopoulos (PI) Univ. of Maryland 

Hasegawa Bell Laboratories 

B. McBride Science Applications Inc 

Okuda Princeton Plasma 

Physics Laboratory 

J. Palmadesso U.S. Navy Research 

Laboratory 

Modeling and Theoretical 
Investigations 

• 

M. 

Ashour-Abdalla (PI) Univ. of 

Calif. , 

LA 

The Development of 

P. 

J. Coleman, Jr. 

Univ. of 

Calif., 

LA 

Theoretical Technology 

C. 

F. Kennel 

Univ. of 

Calif. , 

LA 

for the OPEN Mission 

C. 

T. Russell 

Univ. of 

Calif. , 

LA 


R. 

J. walker 

Univ. of 

Calif . , 

LA 


F. 

V. Ooroniti 

Univ. of 

Calif., 

LA 


J. 

M. Dawson 

Univ. of 

Calif . , 

LA 


V. 

Cecyk 

Univ. of 

Calif . , 

LA 


R. 

W. Huff 

Univ. of 

Calif., 

LA 


J. 

N. Leboeuf 

Univ. of 

Calif., 

LA 


T. 

A. Lin 

Univ. of 

Calif., 

LA 


L. 

A. Frank 

Univ. of 

Iowa 



D. 

A. Gurnett 

Univ. of 

Iowa 



T. 

Sato 

Univ. of 

Tokyo 




B7. ISTP GROUND-BASED INVESTIGATORS 
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Member 

Affiliation 

Investigation 

D. Kelley (PI) 

SRI International 

High Latitude Incoherent' 

B. Wick war 

SRI International 

Scatter Radar 



Measurements 


R. A. Greenwald (PI) 
R. D. Hunsucker 
J. G. Roederer 
T. B. Jones 

Johns Hopkins University 
University of Alaska 
University of Alaska 
University of Leicester 

Dual Auroral Radar 
Network (DARN) 

M. J. Rycroft (PI) 

Natural Environment 

OPEN Satellite Exploration 


Research Council 

Simultaneously with 


of the UK 

Antarctic Measurements 

J. Dudeney 

Natural Environment 
Research Oouncil 
of the UK 

(OPEN SESAME) 

D. Jones 

Natural Environment 
Research Oouncil 
of the UK 


A. J. Smith 

Natural Environment 
Research Oouncil 
of the UK 


A. Vallance-Jones (PI) 

National Research 

Canadian Auroral Network 


Council of Canada 

for the OPEN Program 


Unified Study (CANOPUS) 


M 
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B8. MEMBERS OF THE SAX CONSORTIUM OF INSTITUTES 


Institutes per lo Studio delle Radiazioni Extraterrestri/CNR-Bologna 

Institute di Astrofisica Spaziala/CNR-Frascati 

Institute di Fisica Oosmica/CNR and unita GIFCO-Milano 

Institute di Fisica Oosmica ed Informatica/ CNR and Unita GIFCO-Palermo 

Institute Astronomico-Universita di Roma 

Cosmic Ray Working Group-Huygens Laboratorium-I.eiden 

Space Research Laboratory-Utrecht 

Space Science Department of ESA-Noordwi jk 
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SOT COORDINATED FILTERGRAPH- SPECTROMETER CO- INVESTIGATORS 


Member 


Affiliation 


R. R. Fisher 
0. R. White 


High Altitude Observatory 


J. W. Harvey 
W. L. Livingston 
R. W. Milkey 


Kitt Peak National observatory 


L. W. Acton 
Ei C. Bruner 

B. Haisch 

J. W. Leibacher 
H. E. Ramsey 
W. J. Rosenberg 

S. A. Schoolman 
R. C. Smithson 

T. D. Tarbel 

C. J. Wblfson 


Lockheed Palo Alto 


U. Anzer 
D. Galloway 
F. Meyer 
H. W. Schmidt 
H. Spruit 
R. Wegman 


MPI-Physics Astrophysics 


L. Cram 
R. B. Dunn 
B. Mihalas 
D. Mihalas 
J. B. Zirker 


Sacramento Peak Observatory 


J. Toomre 


University of Oolorado 


J. T. Jefferies 
F. Orrall 


University of Hawaii 


S. Keil 
G. W. Simon 
S. P. Worden 


USAF Geophysics Laboratory 
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BIO. ULYSSES THEORETICAL AND INTERDISCIPLINARY SCIENCE GROUPS 


Group Title 


Member and Affiliation 


Directional 

Discontinuities 


Joseph Lemaire 

Institut d'Aeronomie Spatiale de Belgique, Brussels 
Michel Roth 

Institut d’Aeronomie Spatiale de Belgique, Brussels 
Marc Scherer 

Institut d'Aeronomie Spatiale de Belgique, Brussels 
Michael Schultz 

Aerospace Corporation, Los Angeles 
Roger Vanclooster 

Institut d'Aeronomie Spatiale de Belgique, Brussels 


Mass Loss and 

Ion Composition 


Giancarlo Noci 

Osservatorio Astrofisico di Arcet.ri, Florence 
Claudio Chiuderi 

Osservatorio Astrofisico di Arcetri, Florence 
Franca Chiuderi Drago 

Osservatorio Astrofisico di Arcetri, Florence 
Giannina Poletto 

Osservatorio Astrofisico di Arcetri, Florence 


Interdisciplinary 

Support 


W. Ian Axford 

Victoria University of Wellington, Wellington, 
New Zealand 
Cornells de Jager 

Space Research Laboratory, Utrecht 
Carol Jordan 
University of Oxford 


Advisory Members of 
Science Working Team 


Aaron A. Barnes 
Ames Research Center 
John C. Brandt 
Goddard Space Flight Center 
Lennard A. Fisk 
University of New Hampshire 
Randy R. Jokipii 
University of Arizona 
Charles P. Sonett 
University of Arizona 
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VRM SYNTHETIC APERTURE RADAR INVESTIGATORS 


Investigator (Title) 
Pettengill, G. (PI) 

Arvidson, R. (Cl) 

Baker, V. (Cl) 
Binaack, J. (Cl) 

Campbell, D. (Cl) 

Daviea, M. (Cl) 
Elachl, 0. (Cl) 
Gueat, J. (Cl) 

Head, J. (Cl) 

Kaula, W. (Cl) 

Lambeck, K. (Cl) 

Leberl, F. (Cl) 
Maauraky, H. (Cl) 
McDonald, H. (Cl) 
McKenzie, D. (Cl) 

Parsona, B. (Cl) 

Phillips, R. (Cl) 

Raney, K. (Cl) 

Saunders, R. (Cl) 


Affiliation 

Massachusetts Institute 
of Technology 

Washington University 


University of Arizona 

Massachusetts Institute 
of Technology 

National A" .ronomy and 
Ionosphere Center 

Rand Corporation 

Jet Propulsion Laboratory 

University of London 
Observat ry 

Brown University 

University of California, 
Los Angeles 

Australian National 
University 

University of Graz 

U. S. Geological Survey 

University of Arkansas 

Cambridge University 


Massachusetts Institute 
of Technology 

Southern Methodist 
University 

Canada Center for Remote 
Sensing 

Jet Propulsion Laboratory 
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Investigation 
Venus Radar Investigation 

St rat . 4 gi aphy 

Geomorphic studies 
Systems Engineering 

Surface Properties, 

Data Processing 

Geodetic Oontrol 

Systems Qigineering 

Geologic Interpretation 

Geology and Geophysics 
Tectonics Style 

Interior Density 
Distribution 

Radar grammetry 

Mission Operations 

Morphology 

Interior Density 
Distribution 

Gr avi ty-Topo graphy 
Relationships 

Altimetry-Gravity 

Investigations 

System Engineering Radar 
Image Correlator 

Surface Properties, 
Geology 


Bl 1 . concluded 


Invest iqator (Title) 

Affiliation 

Investigation 

Schaber, G. (Cl) 

0. S. Geological Survey 

Geology-Structure 

Schubert, G. (Cl) 

University of California, 
Los Angeles 

Tectonic Processes 

Soderblom, L. (Cl) 

U. S. Geological Survey 

Data Processing 

Solomon, S. (Cl) 

Massachusetts Institute 
of Technology 

Geology -Geophysics 

Stanley, R. (Cl) 

Wallops Flight Canter 

Altimetry Systems 
Engineering 

Talwani, M. (Cl) 

Columbia University 

Geophysical Analysis 

Tyler, G. (Cl) 

Stanford University 

Surface Maps from Radar 

Wood, J. (Cl) 

Smithsonian Astrophy&ical 
Observatory 

Geologic Synthesis 



APPENDIX C - DEFINITIONS 


Certain words and phrases are used in this report in a precise and spe- 
cific sense. These terms are defined here to clarify the intended meaning. 


[ 


ACTIVE 


APOAPSIS 


APPROVED 

MISSION 

BRIEF 

DESCRIPTION 


CANCELED 

MISSION 

FAILED MISSION 


INCLINATION 


INOPERABLE 


MISSION BEING 
RESCOPED 


NA 


A spacecraft/experiment pertinent to this report that has 
been launched and was reported to NSSDC to have either a 
"normal" or "partial" status. 

For heliocentric orbits, the distance from the center of 
the sun to the farthest orbit point, in astronomical units. 
For all other orbits, this means rpoapsis altitude, the 
distance from the surface of the reference body to the 
farthest orbit point, in kilometers. 

A spacecraft mission has been approved and funding is 
available for it. 

A concise summary of the spacecraft mission, specifically 
outlining overall mission objectives and the sci ntific 
studies being performed. Also, a concise summary of exper- 
iment purposes and instrument characteristics, emphasizing 
those relevant to scientific use of the resulting data. 

A mission was canceled and no funds are expected to become 
available to carry it out. 

A spacecraft failed to achieve a suitable orbit, or all of 
the experiments failed to function after achieving orbit. 

The angle (in degrees) between the satellite orbital plane 
and the equatorial plane of the primary gravitational body. 
For satellites with heliocentric orbits, the ecliptic plane 
is used in lieu of the equatorial plane. 

A spacecraft/experiment can no longer produce useful scien- 
tific data because of malfunction or failure of the spaca- 
craft/experiment systems or critical parts thereof; comple- 
tion of the spacecraft trajectory in which useful measure- 
ments could be taken; or discontinuation of network support 
(tracking, command, and telemetry). 

A mission has been redefined to an extent that the original 
mission plan and experiments are no longer valid and a new 
mission plan and experiments are under study. 

Status or data rate information not applicable. 

Spacecraft/experiment systems are capable of working so 
that the data would be suitable for all planned scientific 
studies for the spacecraft/experiments when they are turned 
on and the data are acquired. 


NORMAL 



I 


NSSDC ID CODE An identification code used in the NSSDC information sys- 

tem. In this system, each successfully launched space- 
craft/experiment is assigned a code based on the launch se- 
quence of the spacecraft* Subsequent to 1962, this code 
(e.g. , 72-012A for the spacecraft Pioneer 10) corresponds 
to the COSPAR international designation. The experiment 
codes cure based on the spacecraft code. For example, the 
experiments carried aboard the spacecraft 73-0 19 a (Pioneer 
11) are numbered 73-019A-01, 73-019A-02, etc. Each 
prelaunch spacecraft and experiment is also assigned an 
NSSDC ID code based on the name of the spacecraft. For 
example, the approved NASA launch COBE would be coded COBE. 
The experiments to be carried aboard this spacecraft would 
be coded COBE -01, COBE -02, etc. Once a spacecraft is 
launched, its prelaunch designation is changed to a 
postlaunch one; e.g., the spacecraft common name of Pioneer 
G became Pioneer 11 at launch and its NSSDC ID code became 
73-019A. 

ORBIT TYPE A word or phrase indicating the most important phase of the 

trajectory of a given spacecraft mission. The orbit type may 
be geocentric, selenocentric, heliocentric. Mercury orbiter, 
Venus orbiter. Mars orbiter, Jupiter orbiter, Saturn orbiter, 
lunar lander, Venus lander. Mars lander, Jupiter probe, Venus 
probe, lunar flyby, Venus flyby, Mars flyby. Mercury flyby, 
Jupiter flyby, or Saturn flyby. Other suitable types will be 
used as needed. 

PARTIAL Spacecraft/exp“riment systems cure working, but not all are 

working as well as the design required. If the spacecraft/ 
experiments were turned on and the data recorded, the data 
would be suitable for only a portion of the planned scien- 
tific studies. 



PERI APSIS 


PLANNED 


PROPOSED 

MISSION 

RETURNED 
TO EARTH 


For heliocentric orbits, the distance from the center of the 
sun to the nearest orbit point, in astronomical units. For 
all other orbits, this means periapsis altitude, the distance 
from the surface of the reference body to the nearest orbit 
point, in kilometers. 

The status given to a spacecraft mission which was either last 
reported to NSSDC as 'approved" or which was reported as 
"proposed" and for which the experiments have been selected. 
This designation is also used for an experiment that is 
expected to fly on a planned spacecraft mission. 

Spacecraft design and experiments have been selected but 
funding has not been approved. 

The sta' us given to those experiments which have been 
carried onboard the Space Shuttle (but not deployed), which 
have performed successfully, and which have been returned 
to earth with the Shuttle. 


C-2 



STANDARD 


SUBSTANDARD 


UNKNOWN 

ZERO 


Data that can be processed and made available to the exper- 
imenters are being acquired at the rate or percentage of 
coverage required to accomplish the planned studies. 

Data that can be processed and made available to the 
experimenters are not being acquired at the rate or 
percentage of coverage required to accomplish all planned 
studies. 

Information is either unknown or unavailable at NSSDC. 

Applied to data acquisition rates, indicates a spacecraft/ 
experiment has been turned off except for state-of-health 
measurements and is in a standby condition capable of being 
returned to its previous status. In the case of Space 
Shuttle experiments, a zero data rate indicates that the 
experiment has been returned to earth by the Shuttle. 
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APPENDIX D - ABBREVIATIONS AND ACRONYMS USED BY NSSDC 


A 

ac 

ACAD 

ACIC 

ACS 

A/D 

AE 

AEC 

AFB 

AFCRL 

AFGL 

AFO 

AFSC 

AGO 

AGCY 

A-h 

ALT 

AM 

A • ED • 

AMPTE 

AMS 

AMSAT 

a mu 

AMU 

Ap 

APL 

APPL 

APT 

ARC 

arc-min 

arc-s 

ASCII 

AT 

atm 

ATS 

AU 

AUST 

avg 

AVHRR 

AWRE 

AXAF 


angstrom; ampere 
alternating current 
academy 

Aeronautical Chart and Information Center (now Defense Mapping 
Agency Aerospace Center) 
attitude control system 
analog to digital 

Atmosphere Explorer (satellite, NASA) 

Atomic Energy Commission (now part of Dept, of Energy, no longer 
called AEC) 

Air Force Base 

Air Force Cambridge Research Laboratories (now US Air Force 
Geophysics Laboratory) 

Air Force Geophysics laboratory (AFSC) 

Announcement of Flight Opportunity 
Air Force Systems Command 
automatic gain control 
agency 

amp-hour ; ampere-hour 
altitude 

amplitude modulation 
ante meridiem 

Active Magnetospheric Particle Tracer Explorers (NASA satellite 
program) 

Army Map Service (now Defense Mapping Agency Topographic Center) 

Radio Amateur Satellite Corporation 

atomic mass unit (also see u) 

astronaut maneuvering unit 

magnetic activity index Ap 

Applied Physics Laboratory of Johns Hopkins University 
application 

automatic picture transmission 
Ames Research Center (NASA) 
arc-minute 
arc- second 

American standard code for information interchange 

atomic 

atmosphere 

Applications Technology Satellite (NASA) 

astronomical unit 

Australia 

average 

advanced very high resolution radiometer 
Atomic Weapons Research Establishment (Australia) 

Advanced X-ray Astrophysics Facility (NASA) 


b 

B 

bed 


BCG 

BE 


barn; bar 

bel; magnetic field strength 
binary coded decimal 
ballistocardiogram 
Beacon Explorer (satellite, NASA) 
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bpi 

bps 

Btu 

BUV 

B/W 

BWF 


bits per inch 
bits per second 
British thermal unit 
backscatter ultraviolet 
black and white 

Bundesministerium fur Wissenschaftliche Porschung 
(Federal Republic of Germany) 


C degree Celsius; coulomb 

C2 C 2 

CaC03 CaC03 

cal calorie 


CAN 

cc 

CCD 

CCE 

cd 

CD 

CDA 

CDAW 

C&DH 

CDHP 

CEM 

CENS 

CEP 

CESR 

CFA 

CG 

CHEM 

CH4 

Ci 

CID 

C12 

CMD 

CNES 

CNET 

CNRS 

COBE 

COMM 

CONIE 

COS 

COSPAR 

C02 

cp 

CPA 

cpi 

CPT 

CPU 

CRA 

CRC 

CRIE 

CRIS 

CRRES 


Canada; Canadian satellites 
cubic centimeter 
charge-coupled device 

Charge Composition Explorer (satellite, AMPTE program) 
candela 

crystal detector 

command and data acquisition (station) 

Coordinated Data Analysis Workshop (NSSDC) 
control and data handling 
command and data handling package 
channel electron multipliers 

Centre d* Etudes Nucleaires de Saclay (France) 
cylindrical electrostatic probe 
Centre d' Etudes Spatial Rayonnement (France) 
crossed electric and magnetic field analyzer 
center of gravity 

charge and energy mass spectrometer; chemical 

CH 4 

curie 

cathode imaging detector 
Cl 2 

command 

Centre National d' Etudes Spatiales (French space agency) 
Centre National d' Etudes des Telecommunications (France) 
Centre National de la Recherche Scientifique (Trance) 
Cosmic Background Explorer (satellite, NASA) 
commission 

Comision Nacional de Investigacion del Espacio (Spain) 
Cosmic-Ray Satellite (ESA); cosmic 
Committee on Space Research 
C0 2 

candlepower 

cornpr shensive particle analysis; curved plate analyzer 

characters per inch 

charged-particle telescope 

central orocessing unit 

Centro Riceiche Aerospaziali (Italy) 

Communications Research Centre (Canada) 
cosmic-ray isotope experiment 

Centre de Rectification des Images Spatiales (CNES-IGN) 
Combined Release and Radiation Effects Satellite (joint 
NASA/USAF mission) 
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Commission for Space Research (Italy) 

cathode ray tube 

center 

coastal zone color scanner 


day 

Danish 

Defense Acquisition and Processing Program (DOD; now called DMSP) 

Defense Atomic Support Agency (DOD) 

decibel 

decibel unit 

direct current 

data collection platform 

direct couple system; data collection system 
Data Collection and Platform Location System 
Dynamics Explorer (satellite, NASA) 
defense 
degree 

Deutsche Porschungs-und Versuchanstalt fur Luft-und 
Raumfahrt (Research Laboratory for Aeronautics and 
Astronautics, Federal Republic of Germany) 
diameter 

Defense Mapping Agency (DOD) 

Defense Meteorological Satellite Program (DOD) 

Department of Communications - Communications Research Centre 
(Canada) 

Department of Defense 
data processing unit 
dram 

Defence Research Board - Defence Research Telecommunications 
Establishment (Canada; now called Dept, of Communications - 
Communications Research Centre) 

Deep Space Network (JPL) 
data utilization stations 
dyne 
dynamic 


energy; east; electric field strength 
electrocardiograph 
Experiment Data and Power System 
Environmental Data Service (NOAA) 

Electrostatic Energy Analyzer 

electroencephalogram 

electric 

extremely low frequency 

Equatorial Magnetospheric Laboratory (ISTP spacecraft, now called 
EQUATOR) 
end of file 

Earth Observation Satellite (NASA) 

Electron Proton Angle Spectrometer 
Experiment Power and Data Systems 
energy per unit charge 



E/S LIB PT 

ERBE 

ERBS 

ERL 

EROS 

ESA 

ESA-GEOS 

ESOC 

E5RO 

ESSA 

ESTEC 

ETR 

EURECA 

EUV 

EUVE 

eV 

EVA 

EXOS 

EXOSAT 


earth/sun libration point 

earth radiation budget experiment 

Earth Radiation Budget Satellite (NASA) 

Environmental Research Laboratory (NOAA) 

Earth Resources Observation System (Dept, of the Interior) 
European Space Agency; electrostatic analyzer 
Geostationary Earth-Orbiting Satellite (ESA) 

European Space Operations Centre (ESA) 

European Space Research Organization (now ESA) 

Environmental Science Services Administration (now NOAA) 
European Space Technology Centre (ESA) 

Eastern Test Range (also referred to as Cape Canaveral; USAF) 
European Retrievable Carrier (spacecraft, ESA) 
extreme ultraviolet 

Extreme Ultraviolet Explorer (satellite, NASA) 
electron volt 
extravehicular activity 
Exospheric Satellite (Japan) 

European X-ray Observation Satellite (ESA) 


F 

fc 

FIRAS 

fL 

FM 

FMDM 

FOC 

F0F2 

FOV 

FPI 

FRC 

FRG 

FSK 

ft 

FWHM 


farad; degree Fahrenheit 
footcandle 

far infrared absolute spectrophotometer 

fcotlambert 

frequency modulation 

flex multiplexer/ demultiplexer 

faint object camera 

ordinary wave critical frequency for F2 layer, fdP2 

field of view 

Fabry-Perot Interferometer 

Flight Research Center (NASA) 

Federal Republic of Germany 
frequency shift keying 
foot (feet) 

full width at half maximum 


g 

G 

GAC 

gal 

GARP 

GAS 

GEOPHYS 

GEOS 

GEOS 3 
GES FUR 
WELTRAUM- 
FORSCH 
G. E • T. 

GeV 

GHz 


gram 

earth gravity; geometry factor; gauss 

global area coverage 

gallon 

Global Atmospheric Research Program 
Get Away Special (Space Shuttle) 
geophysical 

Geodetic Earth-Orbiting Satellite (NASA); Geostationary 
Earth-Orbiting Satellite (ESA) 

Geodynamics Experimental Ocean Satellite 3 (NASA) 

Geoellschaft fur Weltraumforschung (Center for Space Research, 
Federal Republic of Germany) 

ground elapsed time 
gigaelectron volts (10 9 eV) 
gigahertz 
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GISS 

GM 

GMS 

GMT 

GOES 

GPS 

GRARR 

GRM 

GRO 

GSE 

GSFC 

GSM 

GSPC 

GSTDN 

GTL 

GUGMS 

GV 

GVHRR 


h 

H 

HAC 

HCMM 

HCO 

HEAO 

HEPAD 

HF 

HgI2 

HILAT 

HN03 

H2 

H20 

H202 

HR 

HXIS 

HXRBS 

Hz 

HZE 


IAP 

ICSU 

ID 

I DC 

IDM 

IGN 

IGPF 

IGY 

IKI 

IMP 

IMS 


Goddard Institute for Space Studies (NASA) 

Geiger-Mueller 

Geostationary Meteorological Satellite (Japan) 

Greenwich mean time 

Geostationary Operational Environmental Satellite (NASA-NOAA) 
global positioning system 
Goddard range and range rate 
Geopotential Research Mission (NASA) 

Gamma-Ray Observatory (NASA) 

geocentric solar ecliptic (coordinate system); ground 
support equipment 
Goddard Space Flight Center (NASA) 
geocentric solar magnetospheric (coordinate system) 
gas scintillation proportional counter 
ground spaceflight tracking and data network (GSFC) 

Geomagnetic Tail Laboratory (ISTP spacecraft, now called GEOTAIL) 
Glavnoye Upravleniye Gidrometeorologicheskoi Sluzhby 
(Main Administration of the Hydrometeorological Service, USSR) 
gigavolt 

geosynchronous very high resolution radiometer 


hour 

henry 

half-angle collimator 

Heat Capacity Mapping Mission (satellite, NASA) 

Harvard College Observatory 

High-Energy Astrophysical Observatory (satellite, NASA) 
high-energy proton alpha detectot (or telescope) 
high frequency 

«gi 2 

High Latitude Satellite (DOD) 

HN0 3 

H 2 ' 

h 2 o 

h 2 0 2 

high resolution 

hard X-ray imaging spectrometer 
hard X-ray burst spectrometer 
hertz (cycles per second) 
high-charge and high-energy particle 


Institute of Atmospheric Physics (USSR) 

International Council of Scientific Unions 

identification 

image dissector camera 

ion drift meter 

Institut Geographique National (France) 

International Geomagnetic Reference Field 
International Geophysical Year 
Institute for Space Research (USSR) 

Interplanetary Monitoring Platform (satellite, NASA) 
International Magnetospheric Study; ion mass spectrometer 


0-5 


in. 

INOP 

INSAT 

INST 

INTA 

ION COMP 

IPA 

I PL 

IPP 

IPS 

IQSY 

IR 

IRAS 

I RIG 

IRIS 

IRM 

IRR 

ISAS 

I SEE 

ISIS 

ISPM 

ISRO 

ISS 

ISTP 

ITOS 

ITSA 

IUE 

IUS 

IUWDS 

IZMIRAN 


inch 

inoperable 

Indian National Satellite (ISRO) 
institute 

Instituto Nacional de Tecnica Aeroespacial (Spain) 
ionospheric composition 

Institute for Physics of the Atmosphere (SAS) 

Interplanetary Physics Laboratory (ISTP spacecraft, now called 
WIND) 

imaging photopolarimeter 
instrument pointing system 
International Quiet Sun Year 
infrared 

Infrared Astroromical Satellite (The Netherlands-NASA-UK) 
inter-Range Instrumentation Group 

infrared-interferometer spectrometer; Italian Research 
Interim Stage 

Ion Release Module (AMPTE spacecraft) 
infrared radiometry 

Institute of Space and Aeronautical Science (Japan) 
International Sun-Earth Explorer (spacecraft program, NASA-ESA) 
International Satellite for Ionospheric Studies (NASA-Canada) 
International Solar Polar Mission (ESA) 

Indian Space Research Organization 
Ionospheric Sounding Satellite (Japan) 

International Solar Terrestrial Physics (NASA spacecraft study 
mission; formerly called OPEN) 

Improved TIROS Operational Satellite (NOAA ) 

Institute for Telecommunication of Sciences and Aeronomy 
(formerly a subdivision of ESSA; now NOAA-ERL) 

International Ultraviolet Explorer (satellite, NASA-UK-ESA) 
intermediate upper stage 

International URSIGRAM and world Days Service (WDC-A-RSS) 
Institute of Terrestrial Magnetism and Aeronomy of the 
Academy of Sciences (USSR) 


J 

JHU 

JOP 

JPL 

JSC 

Jy 


joule 

Johns Hopkins University 

Jupiter Orbiter Probe (Galileo Probe; NASA) 
Jet Propulsion Laboratory (NASA) 

Johnson Space Center (NASA) 
jansky (10“ 26 W/sq m-Hz) 


K 

Kelvin 


kbit 

kilobit 


kbs 

kilobits per 

second 

kbps 

kilobits per 

second 

keV 

kiloelectron 

volt 

*9 

kilogram 


kHz 

kilohertz 


kJ 

kilojoule 


km 

kilometer 


Kp 

magnetic activity index Kp 
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KPNO 

KSC 

1 

L 

LAB 

LAC 

LAGEOS 

LAMAR 

LAMMR 

LANL 

LaRC 

lb 

LDEF 

LED 

LEE 

LEPA 

LEPAT 

LEPEDEA 

LeRC 

LET 

LF 

LFC 

LL 

lm 

LMD 

LMSC 

LP 

LPSP 

LR 

LRIR 

LS 

lsb 

LST 


lx 


Kitt Peak National Observatory (NSF ) 
Kennedy Space Center (NASA) 


liter 
1 amber t 
laboratory 
local area coverage 

Laser Geodetic Earth-Orbiting Satellite (NASA) 
large area nodular array of reflectors 
large antenna multifrequency microwave radiometer 
Los Alamos National Laboratory (Dept, of Energy) 

Langley Research Center (NASA) 
pound 

Long-Duration Exposure Facility (NASA) 
light-emitting diode 
low-energy electron 
low-energy plasma analyzer 
low-energy proton alpha telescope 

low-energy proton and electron differential energy analyzer 

Lewis Research Center (NASA) 

low-energy telescope; linear energy transfer 

light fine; low frequency 

large format camera 

Lincoln Laboratory (MIT) 

lumen 

Laboratory of Meteorological Dynamics 
Lockheed Missiles and Space Company 
Langmuir probe 

Laboratoire de Physique Stellaire et Planets ire (CNRS) 
labeled release; low resolution 

limb radiance inversion radiometer; low-resolution infrared 
radiometer 
light smoothed 
least significant bit 

Large Space Telescope (spacecraft, NASA; later called Space 
Telescope, now called Hubble Space Telescope) 
lux 


m 

mA 

MAG 

MAPS 

MAS 

Mbit 

MCC 

M/Q 

MEA 

MED 

MEPED 

MESA 

Meteosat 

MeV 

mg 


meter; milli- (prefix) 

milliangstrom; milliampere 

magnetic field; magnetometer 

Measurement of Air Pollution from Satellite 

Ministry of Aviation Supply (UK) 

megabit 

Mission Control Center 
ma 8 8- to- charge ratio 
materials experiment assembly 
medicine; medical 

medium energy proton and electron detector 

miniature electrostatic accelerometer 

European Geostationary Meteorological Satellite (ESA) 

megaelectron volts 

milligram 




MHz 

min 

MIT 

MJS 

mm 

MMS 

mol 

MPD 

MPI 

MR 

mrad 

msb 

MSFC 

MSL 

MUSE 

mV 

mW 

Mx 


N 

NA 

NASA 

NASC 

NASCOM 

NASDA 

NATL 

NATO 

NBS 

NCAR 

NCC 

NDRE 

NE 

NESDIS 

NESS 

NETH 

NHC 

NH3 

NI 

NIH 

NLA 

nm 

NMC 

NNSS 

NOAA 

NORAD 

NORM 

NOS 

N02 

NOTS 

NRC 


megahertz 

minute 

Masaachuaetta Inatitute of Technology 
Mariner Jupiter/ Saturn (spacecraft, NASA) 
millimeter 

Multimission Modular Spacecraft (NASA) 
mole 

magneto-plasma dynamic 

Max Planck Institute (Federal Republic of Germany) 

medium resolution 

milliradian 

most significant bit 

Marshall Space Flight Center (NASA) 

Material Science Laboratory (on Space Shuttle) 

monitor of ultraviolet solar energy 

millivolt 

milliwatt 

maxwell 


nucleon; north; newton 

not applicable; not available 

National Aeronautics and Space Administration 

National Aeronautics and Space Oouncil 

NASA Communications Netvrork 

National Space Development Agency (Japan) 

national 

North Atlantic Treaty Organization 
National Bureau of Standards 

National Center for Atmospheric Research (NSF) 

National Climatic Center (now called National Climatic Data 
Center; NOAA) 

Norwegian Defense Research Establishment 
electron density, N e 

National Environmental Satellite, Data, and Information Service 
National Environmental Satellite Service (now part of NESDIS, no 
longer called NESS) 

Netherlands spacecraft 
National Hurricane Center (NOAA) 

nh 3 

ion density (concentration) , N^ 

National Institutes of Health (Dept, of Health and Human 
Services) 

no longer affiliated 
nanometer 

National Meteorological Center (NOAA) 

Navy Navigational Satellite System 

National Oceanic and Atmospheric Administration (formerly ESSA) 

North American Air Defense Command 

Norwegian 

National Ocean Survey (NOAA) 

NO2 

Naval Ordnance Test Station 
National Research Oouncil 
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NPL 

NSA 

NSF 

NSSDC 

nT 

N2 

N20 

NUCL 

NWL 


Naval Research Laboratory 

National Security Agency 

National Science Foundation 

National Space Science Data Center (NASA) 

nanotesla 

N 2 

n 2 o 

nuclear 

Naval Weapons Laboratory 


OBS 

OMSF 

ONERA 

ONR 

OPEN 

OSCAR 

OSSA 

OSTA 

02 

03 

oz 


obeervatory 

Office of Manned Space Flight (no longer exists, now part of 
NASA Office of Space Flight) 

Office National d' Etudes et de Recherches Aerospatiales (Fiance 
Office of Naval Research 

Origins of Plasmas in the Earth's Neighborhood (NASA program 
which no longer exists; its successor is ISTP) 

Orbiting Satellite Carrying Amateur Radio 
Office of Space Science and Applications (NASA) 

Office of Space and Terrestrial Applications (no longer exists, 
now part of OSSA) 

o 2 

°3 

ounce 


P 

Pa 

PAGEOS 

PAM 

PAM-A 

PAM-D 

PAM-D2 


pc 

PC 

PCM 

PDP 

PFM 

PHA 

PHYS 

PI 

PICNO 

pixel 

pm 

PM 

p • in • 

PMEL 

PMR 

PMT 

P-N 

POCC 

PPL 


poise 

pascal 

Passive Geodetic Earth-Orbiting Satellite (NASA) 
pulse amplitude modulation 

payload assist module - emulates Agena upper stage 

payload assist module - emulates Delta upper stage 

payload assist module - emulates Delta upper stage with 

additional boost 
parsec 

proportional counter 
pulse-coded modulation 

plasma diagnostic package; passive dosimeter packet 
pulse frequency modulation 
pulse height analyzer 
physics 

principal investigator 
picture number 
picture element 
pi cometer 

pulse modulation; photomultiplier 
post meridiem 

Pacific Marine Environmental Laboratory (NOAA ) 
pressure modulation radiometer; Pacific Missile Range (USAF) 
photomultiplier tube 
positive-negative (junction) 

Payloads Operations Control Center 

Polar Plasma Laboratory (ISTP spacecraft, now called POLAR) 


PPR 

PPS 

PRC 

psia 

pslg 

PSN/CNR 


pt 


photopolarimeter radiometer 
pul see per second 
Peoples Republic of China 
pounds per square inch, absolute 
pounds per square inch, gauge 

Piano Spaziale Nazionale/Consiglio Nazionale Delle Ricerche 
(Italy) 
pint 


q quart 

Q charge 


rad 

RAD 

RAHF 

RAM 

RAPSE 

RC 

RE 

REP 

RES 

rf 

rfl 

rms 

RMS 

ROSAT 

RPA 

rpm 

rps 

RRL 

RSRS 

RTD 

RTG 


radian 

radiation 

research animal holding facility 
random access memory (system) 

Report on Active and Planned Spacecraft and Experiments 

resistance capacitance product 

earth radii, % 

republic 

research 

radio frequency 

radio frequency interference 

root mean square 

remote manipulator system 

Roentgen Satellite (German X-ray research satellite) 

retarding potential analyzer 

revolutions per minute 

revolutions per second 

Radio Research Laboratories (Japan) 

Radio and Space Research Station (England) 

Research Technology Division (USAF) 
radioisotope thermoelectric generator 


s 

S 

SAGE 

SAMSO 

SAO 

SAR 

SARSAT 

SAS 

SBUV/TOMS 

S/C 

SCATHA 

SCI 

SCR 

SDPF 

SDSD 


second 

south; siemens 

Stratospheric Aerosol and Gas Experiment 

Space and Missile Systems Organization (USAF; now called the 
Space Division) 

Smithsonian Astrophysical Observatory (Smithsonian Institution) 
synthetic aperture radar 

Search and Rescue Satellite Aided Tracking 
Soviet Academy of Science 

solar backscatter ultraviolet, total ozone mapping spectrometer 
spacecraft 

Spacecraft Charging at High Altitudes (satellite; USAF) 
science 

selective chopper radiometer 
Sensor Data Processing Facility 
Satellite Data Services Division (NOAA ) 
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SEA 

SEASAT 

SEC 

SEM 

SERC 

SFA 

SHS 

SIDS 

SIG 

SIR-A 

SM 

SME 

SMM 

SMMR 

S/N 

SNAP 

SOT 

SPAS 

SPOT 

sq 

sr 

SRI 

SRPA 

SRT 

SS 

SSC 

SSCC 

SSD 

SSLDEF 

SST 

SSUS-A 

SSUS-D 

St 

ST 

STD 

STDN 

STP 

STS 

STS/SSUS 

SW 

SWG 


spherical alectrostatic analyzer 
Ocean Dynamic Satellite (NASA) 
secondary electron conduction (vidicon tube) 
snace environment monitor 

.':i- ■ t-e and Engineering Research Council (UK) 

•A'ji'P frequency analyzer 

Get _it Hydrometeorological Service 

Space Investigations Documentation System (NASA; no longer 
exists) 

selenide isotope generator 
Shuttle Imaging Radar - A 

San Marco (satellite, Italian); also Italian Indian Ocean 
launch site 

Solar Mesosphere Explorer (satellite, NASA) 

Solcr Maximum Mission (satellite, NASA) 
scanning multispectral microwave radiometer 
signal to noise 

systems for nuclear auxiliary power 
Solar Optical Telescope (satellite, NASA) 

Shuttle Payload Satellite (deployable/vetrievable German low-cost 
commercial spacecraft) 

Systeme Probatoire d'Observation de la Terre (satellite, CNES) 

square 

steradian 

Stanford Research Institute 
spherical retarding potential analyzer 
supporting research and technology 
Space Shuttle (NASA) 

Satellite situation Center (NSSDC) 
spin-scan cloudcover camera 
Space Scienc*- Division (JPL) 

Space Shuttle Long-Duration Exposure Facility (NASA) 
satellite-to-satellite tracking 

solid spinning upper stage - emulates Atlas upper stage 
solid spinning upper stage - emulates Delta upper stage 
stoke 

Space Telescope (satellite, NASA; now called Hubble Space 
Telescope) 
standard 

Spaceflight Tracking and Data Network (NASA) 

Solar Terrestrial Probe (satellite, NASA); solar terrestrial 
physics; Space Test Program (DOD) 

Space Transportation System (NASA) 

Spinning Upper Stage - launched from the STS 
southwest 

Science Working Group 


t 

T 

TAC 

TBD 

TORS 

TDRS-MA 


tonne (1000 kg) 
tesla 

Technology Application Center (USAF) 
to be determined 

Tracking and Data Relay Satellite (NASA) 
multiple access mode of operation with TDRS 
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single access node of operation with TORS 

Tracking and Data Relay Satellite System (NASA) 

electron temperature, T e 

total electron content 

technical; technology 

total energy detector 

tenporal; temperature 

tetraelectron volts (10 12 eV) 

temperature/humidity infrared radiometer 

Tracking Impact Prediction (satellite, DOD) 

Television and Infrared Observations Satellite (NASA) 
team leader 

team member; thematic mapper 

telemetry 

time of flight 

topography experiment - GEOS class spacecraft 
topographic 

TIROS Operational Satellite (or System) (NASA) 

TIROS operational vertical sounder 
technical reference file (NSSDC) 

Tethered Satellite System (NASA-PSN/CNR) 
tropical wind energy conversion and reference level 
experiment 


atomic mass unit 
university 
unified abstract 

Upper Atmosphere Research Satellite (NASA) 
University of California at Los Angeles 
ultra-high frequency 
United Kingdom 

United Kingdom Spacecraft (AMPTE spacecraft) 

ultralow-energy wide-angle telescope 

ultralow-energy , Z, E, and Q experiment 

United Fcates 

United States of America 

United States Air Force 

United States Geological Survey 

United States Navy 

Union of Soviet Socialist Republics 

universal time 

ultraviolet 


volt 

variation 

VISSR atmospheric sounder 
voltage-controlled oscillator 
volts dc 

very high frequency 

very high resolution radiometer 

visible imaging spectrometer 

visible and infrared spin-scan radiometer 


n 


J»V,IV V ' V 


VLF 

VLF/MF 

VRM 

vs 


very low frequency 

very low frequency/multi frequency 

Venus Radar Mapper (spacecraft, NASA) 

versus 


W 

WATS 

Wb 

WBM 

WBVTR 

WDC 

WDC-A-R&S 

WEFAX 

WFC 

WFF 

WHO 

WSIR 

WSMR 

WTR 

WWW 


watt; west 

wind and temperature spectrometer 
weber 

wide- band module 

wide-band video tape recorder 

World Data Center 

World Data Center A for Rockets and Satellites 
weather facsimile 

Wallops Flight Center (NASA); wave form channel 
Wallops Flight Facility (NASA) 

World Meteorological Organization 
wide swath imaging radar 
White Sands Missile Range 

Western Test Range (also referred to as Vandenberg AFB; USAF) 
World Weather Watch (WMO) 


XTE X-ray Timing Explorer (spacecraft, NASA) 

XUV extreme ultraviolet 


yd yard 

yr year 


Z 


avnrjc number 



